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Foreword 


T he meeting of the Fourth International Congresses on Tropical 
Medicine and Malana was the first to be held in the Western 
Hemisphere As such, it provided the initial opportunity for many 
workers in the western world to become personally acquainted with 
their colleagues from other parts of the globe Every effort was 
made to arrange a meritorious scientific program and the reporters 
were selected because of their special knowledge of the topics assigned 
lo them These proceedings indicate the breadth of the program and 
the diversity of its subjects However, they do not encompass the 
intangible but none the less substantial values provided by the Con 
gresses, such as the spirit of fellowship and good will which pervaded 
all of its activities The splendid support of the many countries in 
sending representatives was 'ery gratifying This widespread rep 
resentation offered a furtlier indication that science and health ha\e 
no boundary lines and thus afford a common meeting ground for all 
peoples and all nations striving for the betterment of mankind In 
behalf of the Organising Committee and the Officers of the Con 
gresses, I wish to e:ipress sincere /ippreciation to all delegates and 
members whose presence and participahoii contributed so materially 
to the success of the gathering 

Prestdent of the Congretsee 


Washington, D C 
June Hy lOlfi 




Introduction 


A NOTABLE CONGRESS of Scientists and administrators interested in 
tropical medicine has come to an end The participants hare 
letimied to their miny countries on nil the continents to put into 
pi ictjte for the benefit of then peoples the new knowledge and im 
pimed methods gamed from one another But the maximum good 
fiom this international gathering will not be secured unless the scien- 
tific contributions and the results of the discussions are made widely 
ivailable By this means to accelerate progress throughout the world 
m the prevention and treatment of tropical diseases is the purpose of 
these two volumes of Proceedinga 

The hourth International Congresses on Tropical Jledicine and 
Malaria were really the second joint meeting of the two pre existmg 
international organizations and the fourth meeting of each More- 
over, thej ere the first meetings of either in the Western Hemisphere 
riie First International Congress of Tropical Medicine met in London, 
August 7-12, 1913, and the Second in Cairo, December 15-S2, 1028 
The Third was held conjointly with the Third International Congress 
on Mahiiia in Amatenlani, September 24-October 1, 1038, ns the Third 
International Congress on Tropical Medicine and Malaria The First 
International Congress of Malaria met m Rome, October 4-C, 1925, 
Liid the Second in Algiers, May 10-24, 1930 
It was originally intended that the Fourth Congresses should be 
held fi>e jears after the meetings in Amsterdam in 1938, but the 
IVorld War interfered and made it necessary to double the interval 
When at last a meeting seemed possible the inviting government and 
cooperating agencies and societies encountered difficulties in tying the 
proposed Fourth Congresses properly into the established series 
Apparently no Interim Committee had been appointed for the Inter 
national Congress on Tropical Medicine, and of the thirteen members 
uf the Interim Committee for the Congress on Malaria six had died 
and another could not be reached by correspondence The consent 
of the known surviving members was obtained for the plan to hold 
the meetings m Washington, and Professor N H Swellengrebel, 
IVesident of the Third International Congress on l^Ialana and 
■niember ol the Interim Committee, was extremely helpful in regular- 
izing and arranging the Fourth Congresses The six members of the 
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Intewm Committee wit}i whom there was correspondence are Q A 
Alfaro, G Pittaluga,Ed SergentjG Bastianelli, W A P Schueffner, 
and N II Swellengrebel 

The decade which had elapsed since the Amsterdam meeting' and 
(.he many scientific discoveries of remit years accentuated the need 
fpr the Fourth Congresses and added greatly to the opportunity for 
making available a large accumulation of useful knowledge and at 
tlie sime time stimulating international cooperation in the health 
held Opportunities were opening for making disease control in the 
tropics more effective and less expensive New insecticides and new 
-drugs needed more accurate evaluation and wider application More 
over the scientists and administrators m the frbpical medicine field 
were craving an opportunity to reestablish their contacts so as to 
plan more effective work m their own countries and better coopera 
tion in an international drive on tropical disease With accelerated 
dissemination of new knowledge throagh the Congresses and strength 
ened central Icaderehip through the World Health Organization and 
the Pan American Sanitary Bureau, there should be abundant oppor 
tunity to control disease wherever it is now entrenched 

As Secretary General I wish to express my great appreciation of 
the unfailing support which the Department of State has given to 
the Congresses through its Division of International Conferences 
and I wish also to thank the officers of the Congresses, and the many 
members of the comraitfces anti sccretanat who worked untiringly 
to bring success Thanics are also due to those who provided the 
scientific and technical exhibits and to the Sustaining Members who 
contributed so geneiously through the Intersociety Committee toward 
certain essential expenses We must also express our gratitude to 
the Governments which sent Delegations and to the Delegates and 
Members who presented the valuable and timely scientific contributions 
which make up the greater part of these Proceedings 

Wn-BOR A Sawyer, 

General 
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of most diseases In the modern world isolation in the medical sense 
IS as impossible as political and economic isolation There is no way 
\i e can escape the consequences of each other’s mischief or misfortune 
Tliere is no acceptable alternative to learning to live together in 
harmony and well being 

The professions you represent arc m the forefront of this great 
humane endeai or Statesmen and men of affairs usually and unfor 
tunately must deal with urgent, immediate problems — the effects, and 
not the causes, of the discords that mar human relationships Seldom 
are we able to get at the remedy for the mass misery that develops 
aiscontent, misunderstanding, and violence That is your particular 
proMnee in which you labor as benefactors of mankind 

It would be a great gain if all the prosperous and the well fed 
leahzed as well as you do that the overwhelming majority of the 
plain people of the earth are still primarily and necessarily con 


The conquest of diseases which hold millions weak and melhcient, 
the maximum production of foodstuffs on lands now yielding little 
are tremendously important lequirements of the world situation 
Tlie tropical regions, in large measure, hold the key to both these 
necessary ad> ances They produce large quantities of materials re 
quired by tlie industual areas of tlie temperate zones, but the poten 
tials of the tropics largely remain to be developed The tropical 
countries do import industrial products, but that market is only a 
fraction of what it might be ' 

The tropics are the habitation of perhaps half the human race, but 
a large portion of these people lack greatly in the advantages of 
modern civilization A chief factor in restricting improvement in 
these respects is tropical diseise Little imagination is required to 
visualize the great increase in the production of food and raw mate 
nn\s, the stwn’aivis to world twde, and ^lK>\o ”ill wnprovorsvewt vw 
living conditions, with consequent social and cultural advances, that 
would result from the conquest of tropical diseases 
This situation presents a cliallenge that, like the Equator, cuts 
across national boundaries and local mterests It is an international 
problem and it should be solved by a pooling of the genius and the 
resources of many nations That it is not insoluble from the medical 
standpoint has been demonstrated by numerous projects with winch 
jou are familiar The task of convincing the governments and 
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The achievements and the aims of the cooperative effort represented 


This spirit of generous cooperation for tho common good, I am 
sure, will permeate all your meetings and will assure the notable suc- 
cess which I and my fellow Americans wish for your joint Congresses 

The foUovnng ts a stenographer's transcript of the informal and ex 
temporaneous remarhs made hy Secretary Marshall upon the con 
elusion of his prepared address 

It IS almost always necessary for me, on occasions Iibe this, to 
express very carefully the views of the State Department rather than 
'pecifically and only mj views Tlicrefoie, I find it advisable to read 


It IS more than a duty, it is a great pleasure for me to have some 

conference, and noting the 
. to come up, 1 found— and 

I state this with apologies for having the temerity even to refer to 
technical matters of your concern in my experience — that I have not 
been entirely remote from some of the things tliat you are working 
i\Uh 

I recall, 46 jears ago, going through a cholera epidemic I can 
1 est describe its degree and horror by stating that in the little village 
'^here I was, of about 1,200 people, 500 died in one month We bad 
onlj one doctor an ~ 
saline injections 

fdlure after they ^ ' 

saw tliat epidemic at close range in all o*f its painful and devastating 
effects 

^ Our only relaxation was to cross over a little river and call on a 


‘Inll at G o’clock, then our bath and onr breakfast, that we crossed 
the nver and called on this citizen at about 9 30 a m It became too 
hot later in the day for calls The daughters went through the usual 
routine of conversation with a little giggling and finally they sang 

T83098— C9— Tol 1 2 
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delightfully, one playing the Iiarp I assisted in the burial of all 
three of them that afternoon They died of Asiatic cholera It 
struck us that day and developed with that rapidity So I know a 
little of cholera which flourishes in parts of the tropics today 
Tlierc were other tropical diseases with which I came in contact, 
notably malaria in tlie Philippine^ in those early days Later, I was 
first mtroduc ’ ‘ ‘ * * i v — , 

Temporary 1 S 

leans in 1005 • 

pines, I was very much surprised at the public reaction Although 
tliey had liad only two deaths from yellow fever in New Orleans in 
the previous week, I was the only guest in the principal hotel other 
than the members of the medical staff— I think they were called the 
Marine Hospital Service in those days I observed the excitement and 
public reactions People couldn’t leave (he tram I traveled on with 


trol But, of course, that is a great story m itself 
Tlien as I read your pamphlet, I c'lme to references to some of our 

1 I n, 

which they knew that menace lurked, without knowing definitely how 
to escape its effects Your program, I notice, even gets down to sand 
flies Tliey used to drive me frantic when I tried to sleep on beaches 
at night soaking wet You are planning to eradicate them too late 
for my comfort, but you still talk about them, I see 
As I began to connect up these problems with my own personal 
experiences, your interests became very real to me, rather than ab* 
stract Everybody agrees we should do the tilings you plan for the 
good of the world, but people generally think of them too mucli in 
the abstract If you have had personal contact with tropical disease, 
it becomes a very concrete matter TVe were in grave difficulty with 
regard to tropical disease just os we were approaching the war and 
when we entered into it Again, the question was what could be 
done I have found considerations of tropical medicine affecting our 
planning throughout my career I, therefore, can enter with more 
understanding and more actual cooperative spirit than would or 
dmarily be the case 
Thank you very much 


Dr Scheele thanked the Secretary of State for his address and then 
introduced Dr N H SwellengrebBl, Chairman of the Netherlands 
Delegation and the President of the preceding Third International 
Malaria Congress 
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RESPONSE TO THE ADDRESS OF ^VTXCOME, 

PROF. N H. SWELLENGREBEL, NETHERLANDS 

Mr Chairman, Mr Secretary, on behalf of all the delegates and 


men and women of many nationalities and from numerous countries 
all OTcr the world Obviously, I cannot know this. As a matter of 
fact, I only know what is in my own nund I shall assume, now, that 
my mind does not greatly differ from the average mind of this gather- 



1939, shortly after the beginning of the war I had been reading 
Lincoln’s two addresses, sculptured on the walls of the memorial 
The Gettysburg Address is the best known, but at that time the second 
one appealed to roe most And yesterday, Lincoln’s n ords recurred to 
me, his well known words which run as follows “With malice towards 
none, with chanty for all, let us drive on to finish tlie work we are in ” 
It st^ck me at that time that these words could be taken as an appro 
priate epigram for tlieso Congresses, an epitome of what is deeply 
hidden in our minds Now, somebody may indignantly exclaim, 


mention the remarkable achievements obtained of which we are going 


IS quite true that we shall hear of all these new achievements better 
and more fully than I could expose them here. It is exactly for that 
reason that I bclicie it worth while to halt for a moment; jea, even 
to lose sight for a moment of all these most interesting topics and 
to ask ourselves what are we here for; what does the Umted States 
Government, nhich has invited us here, ultimately expect from us! 
Are we here to read papers and have them printed! In that case, 
''cniuig them to the usual pcnodicaLs for publication would give 
them even wider circulation No* Wiat no aro here for primarily 
13 reconstruction, to tie again the bonds of international relationships, 
personal fncnd^ip, and scientific cooperation which the war has 
severed. 
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In a short address at the official dinner of tlie Congress of Jlicro 
biologj in New York m September 1939, 1 expressed a fear that the 
war w ould mean isolation, especially for tjie small neutral countries 
of Western Europe hemmed in by the great contending powers At 
that time I did not realize how terribly tme was that remark of mine, 
how completelj we were to be shut off from the life gu ing est 
~ * t La en the 

that reison 
long forced 

eastward, snapped its bond and turned we«4^ to the exclusion of all 
other things, Westward HoJ” — but now m a aerj different sense 
from that in which it was used formerly — ^“Westw ard Ho became the 
mainspring of our life 

Vnd now those wlio have imited us tolliis Congress tuiii our mmcK 
III another direction Pcrhnpa unconsciously they pat us on the shoul 
der as if they were say ing to us, “No, my fneml, you are wrong lour 
mind has been w irped by years of suffering There is no East and no 
^\est, but only the biotherhood of science demoted to the well being 
of the human race Forget your geographical predilection and simply 
apply yourself to the work in hand Viul by this generous ndmoni 
tion the critic I quoted just now may seem to hare been confirmed in 
his criticism , still, I hope that this admonition lias not put me wholly 
wrong Howe\er tliat may be, eaery one surely will concur in repeat 
ing the sentence witli winch my address commenced, expressing oui 
heartfelt grititude for the cortlial words of welcome extended to us 
on this day 


The chairman. Dr Scheele, then suggested that it would be desir 
able to introduce the chairmen of the Go\emment delegations and 
a'ked each one to rise when Dr Sawyer, the Secretary General, called 
his name As the roll was called the chairman of each delegation stood 
and was applauded The President then brought up various items 
of business, beginning with the adoption of the rules of procedure 
The jjroposed rules were in Document No 5, copies of which had been 
distributed to all the goaemments nl the time imitations were issued 
Tiie delegates and members had copies in English, French, oi Spanish 
at tVio tiHie> oi regiiftUaUow Hwie teemsd thwftfora, to be. wo weed 
for an extended discussion and in the absence of objections, the 
President declared the rules of procedure approved 

Under the provisions of article 10 (o) of the lules of procedure, 


serve as secretary of this committee, and lie liau ma le aiidiigeiuei w 
(or the committee to meet bnefly in room B immediately after the 
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ELECTION OF OFFICERS 

The chairman called attention to article 5 of the rules of procedure 
providing that the Congresses should ele<4, a Permanent President 
and three Vice Presidents Article 14 specified that on questions of 
organization each country paiticipating should have one vote only 
Tlie Chair proposed first to call for nominations and then to have the 


and Temporarj President of the Congresses, ns President 
As the nomination was seconded nnd there were no further nomi 
nations, the Secretary General, Ur Sawjcr, temporarily took the 
chair and invited the chairmen of delegntione to lotc on the nomina 
tion After the show of hands Dr Sawjer announced that the Tern 
porary President, Dr Leonard A Scheele, had been elected President 
of the Congresses 

REMARKS DY THF PRESIDENT, DR LEONARD A SOIELLE 
Thank you very much I deem it an especial privilege to Imve been 


ofiice of Surgeon General of the United States Public Health Service 
Secretary Marshall referred to the size of the world — how the 
world has shrunk now with air transport and the movement of peo 
pie from pla e to place This meeting I think is especially historic, 
coming as it does at the end of World War II which was more of a 
global war than any other we have ever had We hope there will be 
no wars in the future, but if there are we can be sure that tliey will 
be even more global than was the last war We can be sure that almost 
Cl cry citizen of the world will be involved in any wars of the future 
r» i « 


were dtieloped before the wir nnd put into fairly extensive use 
during the war, are now being used much more cvtensivelj and do, 
in fact, offer such great promise that we may in time sec some of the 
diseases which are insect borne wiped out through these more effective 
control measures 

War also placed stress on the need for research Unfortunately, in 
times of war much reseirch is directed to the applied fields, away 
from fundamental fields and one of the things that wo are happy 
to see now is the great building up again of fundamental and basic 
researcli along with dcTolopinental nnd applied research We have 
made some strides — grand stride*, to be sure — in chemotherapy We 
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hold that the future will hold even greater advances in this field and 
even greater hope for cure of manj of our tropical diseases 
We have seen something else come about m the TTnited States, 
and otlier countries too, m recent years We have seen the banding 


hope to do our small share jn the study oi tropical diseases \yenuim 
to begin breaking ground WiUim the next 6 months for a large clinical 
nnd laboratory research center m Bethesda to supplement the present 
buildings of the National Institute of Health and m that building 
we will carry forward more research than ever m the past in the field 
of tropical diseases 


to make my small contribution by presiding at this and later plenary 
sessions and, of course, we hope that there will bo many, many more 
successful Congresses following this one 
I do not wish to take more of your time wlien you have an excelleti*' 
scientific program beginning this afternoon, so we will proceed with 
the nest order of business 


The meeting then proceeded to elect three Vice Presidents, follow 
mg the same procedure ns in the previous election 

Oen Marcel Vaueel of France, Sir Snhib Sokhey of India, Sir 
Gordon Covell of the United Kingdom, Prof I Van Hoof of Belgium 
and Dr Mustaphn Bey Fnhmy Sorour of Fgypt were placed in 
nomination 

The President then called the names of the five candidates Each 
head of a government delcgatir'' -mfo fn,* ilirpo of 

the candidates by raising his J I f 

votes were received by General 
sor Van Hoof, who were thus 

In accord with article 7 of the rules of procedure, the meeting 
then elected three Honorary Presidents and six Honorary Vico Presi 
dents on the nomination of the Organizing Committee The nomina 
tions were presented by Dr Sawyer, Secretary of the Organizing 
Committee, and were as follows 

As Honorary Presidents Dr Bichard P Strong of the United 
States, Prof Jerome Bodhain of Belgium, and Sir Slalcolm Watson 
of the United Kingdom 

As Honorary Vice Presidents Col Charles F Craig of the United 
States, Dr Edmond Sergent of France, Prof Alberto JEssiroh of 
Italy, Sir Sahib Singh Sokhey of India, Dr C K Ghu of China, 
and Dr Amoldo Gabaldon of Venezuela 

The heads of covemment delegations voted in favor of these 
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APPOINTIHENT OF COWHTTEES 

The President appointed a Committee on Eesoliifions composed 
of the following members Dr Ernest Carroll Faust of the United 
States, chairman, Gen Jlaurice Peltier of French West Africa, Dr 
Louis Van den Berghe of Belgium, lit Col M KL Afndi of Pakistan, 
Dr Francisco J Dy of the Republic of the Philippmes, Dr Ifustapha 
BeySorourof Egypt,andDr HeitorP FroesofBrazil Mr Wilham 
L Breese would serve as secretary 
As it had been the custom for the International Congresses to 


H Wright as representative of the Organizing Committee, and the 
Secretary General The chairman or secretary of this committee 
would submit the nominations for members of the Interim Committee 
at the closing plenary session on Tuesday, May 18 

The President then called on the Secretary General, Dr Sawyer, 
who introduced the section conaeners and also the two principal 
officers of the secretariat, Dr Willard H Wngbl, Assistant Secretary 
General for Program, and Sir Harold G Kissick, Assistant Secretary 
General for Administration 

After announcing the principal ei ents of the afternoon, particularly 
the official reception at the Pan American Union, and thanking the 
United States llarine Band for the musical program, the President 
declared the meeting adjourned 



OFriCIAL RECEPTION 


Tlie Assistant Secretary of Stale, the Honorable Willard L Tliorp, 
and Mrs Thorp, acted as hosts for the United States Government at 
a reception for the delegates, members, associates, and guests of the 
Fourth International Congresses on Tropical Medicine and l^Ialaria 
at the Pan American Union and its Aztec Garden Between 5 and 
7 o’clock m the afternoon over 1,200 persons became better acquainted 
on this first day of the Congresses, and enjojed refreshments and the 

■■ * " Were Dr Leonard 

Scheele, and Dr 

Wilbur A Sawjer, secretary general, and Mrs Sawyer 
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bai • 

nil " 

the number of 448, gathered to converse, dine, and enjoy orchestral 
music and after dinner speeches They were eager to hear the an- 
nouncement of the award of the Laicran Prize and the Walter Reed 
Medal for distinguished achie\ements in tropical medicine, and to 
have a part in honoring the recipients 
The toastmaster was Dr Leonard A Scheele, president of the Con 
gresses As the first of the after dinner speakers ho introduced Dr 
Lewis W Hackett from Buenos Aires, well known as malanolopist 
on the staff of the International Healtli Division of the Rockefeller 
Foundation Other speakers who followed were Prof Jerome Rod 

, f-ni .1-.TT 1-. r-p >T,ni-»rTr 


] 

the United fetates ot America uesiuweu uie uaiiei iveeu Meuai ou 
Dr Swellengrebel Those speeches for which manuscripts were made 
available are printed below 

ADDRESS BY DR LEWIS W. HACKETT 
A memorable meeting is drawing to a close and we are all about 
to separate on our centrifugal paths except those who must pass the 
summer m Washington, who have the sympathy of those of us who 
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are escaping to the Tropics I can’t tell you how happy I am to be 
permitted to address, without restriction of subject or fear of warning 
bell a gathering which probably contains more people with a common 
interest in the diseases of warm climates than were ever assembled 
before. The armies of tlieplasniodia,tnchophytons,leishmania try 
panosomes, and nckettsias are peering out at us with apprehension 
from behind their collapsing bulwarks of Cancer and Capricorn 
I may have been selected for this distinguished honor because I 
happen to know all the malanologists in the world over 50 years of 
age, and now there are rumors going around that no more are to be 
turned out These rumors have been spread, I am sure, by the tropical 


imbricated ringworm None of these is very mysterious and they 
arc all peculiarly intractable a combination of characteis rather de 
I ressing to the workers in this field So, they have rather aggres 
sively adopted all the evotic diseases as well, such ns leprosy, Rocky 
Jlountam spotted fever, Chagas disease, plague, cholera and the 
rest, which has made it unnecessary for many of them to go to the 
tropica * ’ 
or sini 


brilliant and unpronounceable addition to the list I suppose it will 
be called for short, Shortt’s Disease And finally, ns you all know, 
one day last week they absorbed malana as well and we shall have 
only one Congress hereafter All I care to say at this time is that 
the lote was taken under the most suspicious circumstances by our 
chairman, General Covell, who asked for a show of hands in tlie dark 
and then forgot to call for the “noes.’ Tropical medicine scorns to 
1 e taken over malaria just as it is about to disappear, like the famous 
personage who was appointed roj al dentist to King Ladislao of Poland 
on the day IIis Slajcsty lost his last tooth. 

uliat the tropical medicine men have always admired about the 
nnlanologists, I think, is their estreme mobility '\\ e malanologists 
carlj took to heart the dictum of Paracelsus that a physician does not 
learn by sitting at home behind t 
other places to see what is being 
» rganization to pay his expenses 

this napect, having visited not only all the malarious areas of the globe, 
but also many interesting nonmalanous places besides, in order to 
I nd out why there was no malana there. I have passed many extenu 
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ating days on the French Riviera witli its enigmatic problems, and 
was once lost for a week in the Bla<^ Forest , tliere was one staggering 
period at Pilsen and an espedition I shall never forget to the center 
of the island of Capri which few specialists in other tropical diseases 
have ever managed to visit when on service 
borne of us who are present have attended all four International 


o 1 

only experimental trials in tlie laboratory I took a couple of pounds 
with me to Italy when I first went there in 1924 and Itissiroh and 
I sneaked over to Sardinia to try it out by ourselves This was the 
subject of the first paper I ever wrote, and it was delivered before the 
First International Congress on Malaria We were all excited be 
cause, if I may be permitted to mix a metaphor, mosqmto control 
was then a virgin field, pregnant with possibilities 
The Rockefeller Foundation in collaboration with the Italian Gov 
« rnment had set up the Malaria Experiment Station m a lovely little 
palace called the Famesina, rented to us for 1 lira a year by the city 
of Rome Professor 3fissiroh was director and Drs Raffaele and 
LaFace were on the staff This little palace had some interesting 
frescoes on the walls and ceilings and we had to admit the public on 
one day each month A tourist once asked our stupid but obliging 
porter Ferdinando whether we had any frescoes by Raffaele, the 
famous medietal Italian painter Now of course we didn’t have any 
of Raphaels frescoes but Ferdinand© said to the delighted tourist 
“It may be, I don’t know, but Raffaele himself is upstairs ’’ 

The Second Congress on Malaria was held in Algiers in 1930 and 
ushered in the larvicide era, a method strongly supported by the 
Americans, and particularly by tlic Rockefeller Foundation AVhen 
I landed in Algiers all the public buildings were decorated with flags 
bearmg the letters “R F” Thomson, the British protozoologist, 
had about convinced me that they stood for Rockefeller Foimdation 
when we discovered that It was a national holiday and R F might have 
stood for Eepubliqiie Francaise This was the meeting at which it 
was finally admitted by all except a few die bards and the quinine 
trust that drugs were not a preventive measure m malaria We were 
limited at that time to quinine and methylene blue and their effect in 
reducing the transmission of malaria was practically ml We larvici 
ders were pre * ‘ 

to collaborate 
immediately s 

ebbing tide ■ ’ 

called us the mud hen school of malariologists who insisted, like the 
Baptists, in getting into the water all over Professor Missiroli used 
to baptize young malariologists who visited our work in Sardinia by 
leading them across a wide and shallow stream to see something on 
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the other side Those who remained behind lost Ins confidence for 
ever and Missiroh never believed ui any results thej might subse 
quently report, e\ en in the field of chemotherapy 
At the Third Congress in Amsterdam in 1938 we had refined our 
techniques and the theme was species sanitation We had learned 
that not only the European maathpetam but many other widespread 
species were really complexes and could often be attacked piecemeal 
By that time Professor Swellengrcbcl had already started tlie attack 
on the adult mosquito in houses and stables with insecticide sprays 
'■ontaming pyrethrum Ho found that by adding oil of sassafras 
to the mixture he could excite the mosquitoes resting in dark corners 
and cause them to fly out into the open where they could bo knocked 
down by the pyrethrum Unfortunately, the essential oils also ex 
cited and irritated the cattle in the barns so that tlie infuriated cows 
attacked the bulls, and the owners called a halt 
And now, here we are m Washington in J948 with the attack on 
< 11 ^ 'm. jg ushering in the ago of 

But the chemotherapists arc 
Very promising new drugs 
and embryonic chemicals are on trial I have e\en heard that an 
estroordinatily effective drug has just been discovered for which at 
present there is no disease Once again we arc on the threshold of 
- ’ ' " to be a malari 

• * e malariologists 

Malaria made 

. . lal in the field 

of malaria was disastrous, to be a paludologue (as the French call 
us) — a specialist only in swamps and marshes — was to bo a failure 
The study of this disease in the 1920’s and 1030*s was at onco a bond 
between us and a cause of bitter dissension Grassi said he once 


grave and scientists made arrangements with spiritualistic ’mediums 
in order to continue the discussion if possible from another plane 
Much of this conflict of ideas and personalities camo to a focus in 
tlieMalariaCommissionoftheLcagueof Nations. The Anglo Saxons 
were apt to be much more abrupt than the Europeans I well rc 


lit myselt 
has just 
On one 
e are not 
ecd, said 
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Boudreau, to tear his argument to pieces A French member alwajs 
leferred to us indiscnminatelj as “les sa\ants americams” but man 
aged somehow to intimate that we must know a lot about some other 
disease since we were evidently pretty ignorant about malaria, as 
indeed in the beginning we were Col James was once said to have 
lemarked “So and so agieetl with me today for the first time in 20 
years, I must be wrong” 

All the remarks and discussions had to be translated into another 
language after the speaker had «at down, and quite often of couree 
lost most of then sa\oi One translator, however, was a brilliant ex 
ception He was eloquent and at times impassioned Some unexcit 
able Briton would mutter a devastating argument in an impassive 
monotone and this dynamic interpreter would jump to his feet, clench 

vn 

lie 

of 


I ut 

malaria Has that a significance* One of our forward looking col 
leagues, well known as an eradicator of gambiae and aegypti, has 
openly insinuated that malariologists today arc nothing but potential 
malefactors We arc capable of trying to preserve some malaria 
somewhere in order to study it some more In fact we seem to be 
hung upon a tiagic dilemma Condemned to be buned as fossils or 
executed as criminals It has been gradually dawning upon me that 
Dr Soper has reached back into the past to exhibit me upon this 
platform as a specimen of the old mud hen malanologist, excavated 
in a reasonably good state of preservation, except for some haus 
missing from the primitive brow and occiput I date from the pahi 
dozoic era, somewhere between the tertianary and quartanary periods, 
resurrected to pronounce the obituary of malaria which is about to 
be executed b) poison as enemy No 1 of mankind 

Dr Boyd s prodigious book which has been looming on the horizon 
for so long, may, it seems, reach us just in time to serve as the tomb 
stone of our portentous enemy And Dr Soper may even now be pre 
paring for his next big campaign, to eradicate malariologists 

Well, I imagine all this is a JittJe premature DDT is a terrific 
weapon even in the hands of ignoramuses, but in the end, there is no 
substitute for knowledge IVhat wdl happen, it seems to me, is wliaf 


jrption 
bout to 
e more 
often 


mildly protested that the malanoJogists have overempnasueu uiecom 
plenties and uniqueness of their disease We all suspected th^ tins 
was because he himself was occupied m emphasizing the importance 
of yellow fever But the turn of evtmts is likely I think to support 
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Dr Sawyer There was a tune when I would ha\e hotly contested 
the point, having devoted almost the whole of my life to one disease 
But as David Starr Jordan said, just to see anytliing clearly and 


jungles, and savannas whicdi lie in and near the tropics 
ilankind is in need of the tropics Paul Jlorand has said tliat the 
defect of this age is velocity, but moie probablj it is that there are too 
many people The tropics offer at least a temporary relief, until 
mankind can bring itself in a burst of Slaltlmsnsni to curb its philo 
progenitiveness llie tropical ram forest is still almost uninhabited 


that man as an individual is a puny animal but ns n species he has 
the force of a geological process or a climitic shift Some of tis 
here may live to see the day when Gorgas’ prediction will bo subsUn 
tiated, that it wiU eventually cost no more to keep a family healthy 

odeqiiatc budget^, more 
oramuses the ministers 
enpons, new discoveries, 

and great accomplishments ere we meet again 

UEMinKS OF PROF JEROME A H RODHAlN 

^Vhen a man obtains the privilege of living to nn age that some 
people call “respectable” he gets the oppoitunitj to remember many 
events, gome happy ones, and many others unhappy And so it 
was my lot to survive two World Wars, fighting the first one and bear 
mg during the last one the heavy load of domination of my country, 
Bdgiuin, by the enemy Surely this time was the worst time of my 
life 

II - . , . ... 


m ^giers, where the French celebrated Laveran’s discovery of the 
etiological agent of malaria It was m 1030, real peacetime, and nearly 
*11 nations were repre«ented at the Congress. For tho«e great com 
memoration days France appeared in the full splendor of her glory, 
*1^ Some of you who attend^ this Congress will rcmemlicr that as 
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The second which I attended was held in Amsterdam in 1938 and 
was an important meeting, but already tlie political sky of Europe 
was darkened ivith black clouds During those days the events of 
Munich brought some release before the tragic outbreak of the war 
m 3P31? 

And now I have the i ery great pleasure of attending the Fourth 
International Congresses on Tropical Medicine and Malaria in this 
magnificent city, in which we all feel beats the real heart of the people 
of the United States 

bii 

fa 

gap has been for a long time a dark point in the clinical and tlierapeu 


vances and discoveries that have happened during the 45 years of my 
career since I had my first contact with tropical medicine 'When I 
landed m Africa for the first tune in 1903 we knew only one specific 
drug for our defense against the various tropical diseases— that was 
quinine Thus I went out with quinmo and a mosquito net Amoebic 
dysentery and its liver complications ended often fatally Trypanoso 
miasis was always a mortal infection, and schistosomiasis, leislmania 
SIS, kala azar, and filariasis could not be cured I have seen the 
numerous advances wluch put an end to this distressing situation 
Following one after the other the etiology (say transmission) of 
sleeping sickness, bilharzia infections, and leistoaniasis were cleared 
up Cneraotherapy occupied soon an important place with a sene® 
T ^ ’ • ’ ’ ’ jer 

by 

the 

amoebiasis cases, and soon antimony compounds showed activity 
against leishmaniasis and schistosomiasis Then in 1920 Bayer 205 
appeared, and also tryparsamide, which was the first drug that could 
cure the late stages of sleeping sickness And most recently there 
have appeared the derivatives of guanidine and araidmes wi^ their 
powerful protective activity and lastly the new products actii e against 
filariasis 

Agamst malaria we have nowadays plasmochme and atabrme re 
enforced with paludnne and chloroqume and many allied compounds 
With them and the helpful new insecticides of the classes of DDT and 
gammexane we may hope for the eradication of malaria from large 
parts of the world 

This progress which I have remembered here represents an enor 
mous amount of combined work by Toen who were altogether moti 
vated by the will to reduce hnaian distress Alas, we have not the 
same powerful means against the moral diseases from which humanity 
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matter of fact excluded. 

In conclusion, ladies and gentlemen, I wish to say m tlie name of 
my country and m my own how thankful we are to the Government 
of the United States and to the Organizing Committee of the Con 
gresses for the friendly and hearty reception we have enjoyed This 
forges a new Imk m the friendship between Belgium and the United 
States. 


srEEcn ny on, nerroR r. fr6ES 

Ladies and gentlemen I feel quite uncomfortable at this moment 
while reflecting that “speeches are just like babies, always easy to 
conceive . . but sometimes difficult to deliver 1” 

•mv 1 > 1 • • • 1 . * 


from this distinguished audience, I would rather talk about the mutual 
influence, since ancient times, between malaria and poetry 
As malaria has been, for centuries, a scourge to the Boman 
“Campagna", it is no wonder that such celebrated poets as Plautus, 
Terenc tt ' - • * ^ 

or that t 

as the 

the dreadful quartans 

Let us recall, also, the celebrated Italian poet D'Annunzio, who 


and ho tells us, according to an old Roman legend, how she changes 
youth into old age. 

Now comes Giovanni Cena, who de«cnbcs in his poem “The Mos 
quUo” . . . that little shadow flying across the humid air and 
sucking the blood of the FatliOr, and later inoculating the parasites 
into the children 

So spoke the poets (one third doctors) most of them m an epocli 
when doctors didn’t know much more than poets about malarial 
There was also young doctor Remid Ross (one third poet) whom 
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iho wise and gouty Patnet Slanson put on the trail of tHe disnnij 
of tho transmission of malana by mosquitoes becan«c thisyouigfelk 
was going to leave for India, a place with abundance of 
and thousands of people wiUi rigors and fever 
You all know about Manson’s fantastic theory whni iK^ 
became Koss’ Great Problem, and 3 ou al«o remeraber howl^prcra 
{thanks to his sponsor) the transmission of malaria (letusMpn®* 



films of such a human guinea pig 
Please listen to the poet 


"T’Aia datf Ood 

Hath placed iriMia my hand 
A wondrow Miny, and Ood 
Bt prataed^ at this command, 

Seeking Uta aecret deeda 
iVtth teara and toiling hrealh, 

/ found thg cunrung 
O death! 

/ hnov} thta httU thing 
A mgnad men will love 
0 Death, where la thgating, 

Thy Victory, 0 Oraitf^^ 

These verses by Poss, the poet, have been i-'" 

of a monument erected m Calcutta, to commem^** enteof®®’ 
Tt *1.. 1-1/ > pro Dutin'pi=.. 


covciy of Ross, the doctor, half a centur> ago Dutm ^ 
progress, since then (thanks to Grassi and ms 


nks to Grassi ana JUS j(3D 1® 

to so many Italian, rrench, German, Dutcli, 
international scientists) wo now know how mala 

* ’ • • - — - * in hl3 lOD 01 


to help the Angel or Devil of Death m his job c 
destroying tho human race ^ ^ 4tnoutuit<’^‘’a. 

A Brazilian doctor, whom you all know, has triea ,jJ.{ydeijts) t"' 
gueso lerso (just to strike the attention of some 
mam differential characteristics between ^°„,Tauotsht®® 
quitos, as you can appreciate from the two foUowi i, 

‘ Anophelea vnnga are atnped, 

Berrohea arc brown, youllt aay 
Culex vnnya are rather clear , 

She dreaaea eUxeays tn gray 
'From both you may know the lar^*^ 

Even vntkovt trucroscope 


Anophelea lanae float, ^ 
The othera have a penscopel 
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Nowadays poets rather should greet DDT and praise Gimmexane, 

" ” ’ ' i j „ me), 

, . >olve 

tins problem (including old and modest Alfonse Laveran), I would 
like m conclusion, to attempt to imitate Ross (md please don’t take 
me for a snob) 

“0 DeatTty where is thy stmgf 
ArwphtUs^ your offspring? 
lilalanalogists, your johT* 

PRESENTATION OF THE LAVERAN PRIZE TO PROF IIENRV E. SHORTT 
BY PROF. N n SWELLENCREBEL 

I hive a document here which I shall read aloud, that all present 
may know its contents 

“The Permanent Committee of the International Malana Con- 

1 p -- .. -tr 


would be considered as the one of greatest importance among the 


been appointed by the Permanent Committee to select the recipient 
of the Laveran prize This Commission is compo'ed of the follow 
ing ofBaal delegates 

“Mcdecin General Maurice Peltier 
Professor J Rodham 
Dr Paul F Russell 

General Maunce Vauccl ' 

N H Swellengrebcl, chairman 

“On the authority bestowed on the commissiort by the Permanent 


‘ The Commission 
M^ecm G^n6ral Maurice Peltier 
Professor J Rodham 
Dr Paul F Russell 
General Maurico Vaucel 
N 11 Swellengrebcl, chairman” 
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Professor Shortt, bj the reading of this document >Thich I have 
the honor to present toyoujjou are officially proclaimed the recipient 
of the Laveran prize, 1948 Let me add a feu words unofficially 
Some may think that this is an honor conferred upon jou by the pres 
ent Congress It is nothing of the sort The idea that you would 
lie ’ ’ ' 

I ’ 

TI 

sandflies All believed it. Nobody could prove it You could, and 
you did I 

And now 30 U have proved the existence of esoerythrocjtic stages 
in the lifecjcle of simian and human plasmodia All believed in 
their existence Chemotherapists acted on this belief Among in 
numerable synthetic compounds, they ailected those killing avian exo 
erythrocytic stages Still it was a belief You put a certainty in its 
^tead 

lou are a builder of bridges spanning chasms of ignonuice You 
are a constructor of foundations, like that other constructor of foun 
dations, the man we all admire so much, Sir Kickard Christophers I 
want to compare }ou to him I want your name coupled with his 
Some of our friends from India and Pakistan called Sir Bickard their 
father In time to come they may call you by that name 

And now Are we, this Congress, going to honor you! No sirl 
You are honoring us by being one of us By awarding you this 
prize, we are patting ourselves on the back, and we feel what fine fel 
lows we are by counting 3 ou as a member of our Congress 

So we extend to you our most cordial thanks for having allowed 
us to use you for our own egotistical and self laudatory purposes! 

Professor Shortt briefly expressed his thanks and appreciation of 
the honor 

PRESENTATION OF THE WALTER REED MEDAL TO PROF N H 

^ SWELLENGREBEL BY DR. ROLLA E DYER 

Mr Chairman, officers of the Congresses, distinguished guests, dele 
gates, and members It is roy privilege to represent on this occasion 
T ~ r ^ ‘ of the 

• • I e other 

The Walter Rced Sledal was established m iy<Jb by the Ainencan 
' ' * nentonous achieve 

of such achievement 
IS, and governments 

n hich have been recipients of the award The IV alter Reed Medal was 
first granted to the Rockefeller Foundation for its outstanding woik 
in the investigation of yellow fever In 1939, the medal was awarded 

toDr W B Castle of Harvard University, for his investigation of the 
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anemias of Puerto Rico In 1!)40, Dr Herbert C Clark reconed the 
medal for his outstanding accomplishments in the study of tropical 
di'oases of man and animals In 1942, the meilal was bcstowc<l upon 
the GoTcrnment of Brazil for its epo^ making achie\ement in the 
elimination of Anopheles gamhtae A year later, Dr Carlos Finlay, 
of Cuba, was awarded the medal posthumously for his fund imental 
studies in the transmission of yellow fever Brigadier General James 
Stevens Simmons was the recipient of the award in 1D44 for his dis 
tinguishcd contributions in the prevention and control of tropical 
diseases m the United States Army overseas In 1940, the medal was 
given to Dr Paul Riiesell in recognition of Ins services m the control 
of malaria in the United States Army 


tarious times with Professor Mesnil in Pans, in Switzerland with 

« ' T , . ^ j 


‘'x)ghem In 1913 he 
th his distinguished 
Vogeh At the end 
^ f 

3 


Our eminent colleague is perhaps best known for his classical 
studies on the nnopheline vecton> of malaria m the Netherlands East 
Indies lloweicr, ne inu<it not forget that he has al^o made oiitstand* 
ing contributions in other fields of tropical medicine His early 


the life cjcle of the inle«tinal protozoa His work on plague was 
notable m its additions to the knowledge of the biology of the arthro- 
pod vectors of this di'ca*^ and of the rodent reservoir hosts. 

For mail) jears he has desofed much of hts time to the study of 
niaVaria He was a member o! the justly famous Malaria Commission 
of the League of Nations. As such member, he has studied the disease 
in manj parts of the world including the Far E-ost, Soutliem Europe, 
the Americas, Rriti«h India, South Africa, and other areas. In 
he \iei(tHl Surinam at tJie imitation of the Infoniational Refugee 
Colonization Socicti to evamme the possibilities for the colonization 
of refugees in this dependency of the Velhcrlands. Tlie results of 
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these researches are published in the classical report under the title 
of “Health of White Settlers m Surinam ” 

Many honors have come to the recipient of the present award He 
IS an honorary member of tlie American Society of Tropical lledicme, 
honorary life member of the New York Academy of Sciences, for 
eign honorary member of the American Society of Parasitologists, 
honorary corresponding member of the South African Medical As 
sociation, and honorar} member of the Soci^te Beige de lledecine 
Tropicale In 1937, he received the Bernhard Nocht Medal, in the 
same year the Darling prize, and in 1938 the Darling Medal 
D ’ ly come to the rostrum 

I ■ *' I ■ of the Division of Tropical Hy 

gre S * the Netherlands, Ivnight of the 

Order of the Netherlands Lion, president of the Third International 
t ■» r * - , - ical 

•' Iter 

' • cal 

lueuiuie, paUicuiaiiy iii iiio tpiuemioiugy aim uonuoi oi. luuiaria, 
investigations which have resulted in such outstanding benefits to 
mankind in many parts of the world In behalf of the society and 
these Congresses may I express the hope that you may yet have before 
you many years of productive service m this, your chosen field 

neSPONSE DY PROFESSOR SWELLENGREDEL 

Mr Chairman, ladies and gentlemen In the face of this great honor 
which has been conferred on me I must confess to a weakness— the 
weakness of vanity, which on a certain occasion made me feel di'ap 
pointed' I almost had the chance to lay a wreath on General Washing 
ton’s tomb — and I lost it It was all to the good, for someone much 
better qualified to do so performed the ceremony But it was a disap 
pointment, because from my youth onward I have always been an 
ardent admirer of this great general and statesman, the American War 
of Independence I have always found one of the most fascinating 
subjects in history, and the glorious American Commonwealth has 
always had my admiring sympathy 
And now jou will understand what it means to me that this people, 
represented by that great assembly of scientists, The American Society 
of Tropical Medicine, has awarded to me the Walter Need Medal 
would have been an honor in all circumstances, but coming from the 
Americans, and in the city which bears my hero’s name, it is an honor, 
indeed , . 

And therefore, Dr Dyer, I beg you to allow me once more to sha 
you by the hand, you, Amencan citizen, representing to me your 
glorious liberty bringing Nation 
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The Congresses were convened by tbeir President for the closing 
plenary session at 2 15 p m on Tuesday, Hay 18, 1948, in the 
departmental Auditorium 

BEPORT OF COjnilTTEB OS CREDENTIALS 

The report of the Committee on Credentials was read by its chair 
man Dr A heghme Rodriguez, as follows 
Credentials of delegates, as well as other communications trans 
mitting the names of persons designated to represent their govern 
inents, were exami 

The committee the 

credentials of eac to 

the Secretary General as far m advance of the opening meeting as 
possible, and that the chairman of each delegation be given the 
original credentials for presentation to the Secretary General immc 
diately upon arrival at the site of the Congresses 
The committee acknowledges with appreciation the assistance of 
delegates in securing all tlie information re<}uired for the compilation 
of this report 

Signed by Amador ^eghme, chairman, A H Baldwin and Joao 
iraga de Azevedo, members, and Mr J \\ard I^we, secretary 
A motion to accept the report was adopted 

REFOBT OF COMSHTTEE ON RESOLUTIONS 

Tlie report of the Resolutions Committee was next presented by 
Its chairman, Dr Enicst Carroll haust Copies of the report as 
feigned by Dr Faust, chairman, and Mr M illinm I* Breese secretary, 
had been previously distributed in EnglHi Prench and Spanish 
\t Uie suggestion of the President tlie resolutions were read sepa 
rately and each was soted upon before the next was taken up ITie 
President announced that all membera of the Congresses were entitled 
to lotc on all resolutions except the which dcslt with n question 
of organization Onlj the chairmen of govenimeiit delegations were 
privileged to lote on that resolution 

HESOLimONS OF THE CONGRESSES 

fieiolutton 1 RsTxnLisiiJtEST or an Internatiovai, Covcrzss on 
laoriaiL 'Medicine anp SfAt.AKiA anp Iktebih CoirMmrc 

M iiEntvsthe Infemationnl CongressonMalana,inetting as Section 
• of the Fourth Tntpr> qtion^l fontrrpsses on Tropical ’Medicine and 
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llalaria, has unanimously approved tlie following report of its com 
mittee composed of Dr Carlos Alrantdo, Prof Giulio Raffaele and 
Dr N H Swellengrebel 

1 At present malaria still is a disease of such outstanding un 
portance m the tropics and subtropics that it still requires close 
attention With regard to international scientific congresses tie 
importance of this subject ought to be emphasized by allotting to it 
a place well above that of a simple section in the program of the 
Congresses 

2 At the same time the committee realizes tlint tC is not desirable 
that there should exist an entirely independent malaria congress On 
the contrary, this congress should be closely and permanently jomed 
with that on tropical medicine in general But this junction should 
be effected in such a fashion as not to infringe on the condition 
formulated in paragraph J 

3 The committee recommends that this junction be brought about in 
future by instituting one Congress on Tropical Medicine and Malaria 
under one President, assisted by two Vice Presidents, one for the 
Division of Tropical Medicine and one for the Division of Mahna 

comir • ; * • ” 

inten 

Its members will be selected with due regard to an adequate repre- 
sentation of both divisions Therefore 

The Fourth International Congresses on Tropical Medicine and 
lilalaria 

Re30l\x 1 That tlie International Congress of Tropical Medicine 
and the International Congress of Jlalana shall be permanently 
merged to form the International Congress on Tropical Medicuw ana 
Malana, and shall in the future hieet as one entity under one Presi 
dent and two Vice Presidents, one for tlie Tropical Medicine Division 
and one for the 'Mahrii DtMSion of tho Congress ^ ^ 


and Sfalana 

3 That the interim committee be auUiorized to make preparation 
for the fifth International Congress on Tropical Medicine and Malaria 
and determine the tune and place of the Congress Jn collabora ion 
with the host goi ernment . 

Resolution I was voted upon by tlie chairmen of delegations an 
was unanimously adopted 

Resolution II I^vITATIONSTOT^EFImI International Congress on 
Tropical Medicine and Malaria 
The Fourth International Congrwses on Tropical Medicine and 
Malana 
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Resol^'b 1 To expre'ss tlieir thanks to the Governments of the 


five countries 

2 To request tlie interim committee of the Congress to consider 
fhe^e and any other ofilcnl invitations which may he received 

Revolution II was voted upon by the members of the Congresses and 
uiianimouslj adopted 

Resolution III Cooperation wmi the A\oiiiJ> Health Oro\mz.vtion 

Hie Fourth Internationnl Congresses on Tropical Medicine and 
Malaria 

Resolve 1 To express their accord willi the ideals, aims and pur 
suits of the IVorld Health Organization, and to offer their full suppoi t 
to the IVorld Health Oiganization m the accomplishment of its ob 
jectives 

2 To express their gratification that the malaria, sclu'tosoiniasis 
and plague experts of t\\e WoiW Health Organitation were present 
at ashington during the sessions of the Fourth Congresses, and th \t 
invitations ni re extended to the members of tlic Congresses to express 
tlieir views 

3 To express tlie liopc that the Woild Health Orginization will 


present 

The proposed c* 

road and amen 
that the word “ 

olution IV, as amended and adopted, n as ns follows 

Resoluiion IV Frooraji or Future CosoRr-ssra 

The rotirlli International Congros.-c3 on Tiopical Medicine and 
^lalana 

Resoi ve To request tlie interim committee to consider the adv i«a 
bility of the program of the Fifth Congress providing for contributed 
papers limited to one paper per author, the onl} other restriction 


gether with the coucliisions drawn therefrom 

Resolution F Intetnatiovai, Centers for the coopojinatios or 
Srenns or Di«E.virs in tih Ipojics 
The Fourth Iiitcrnationi! 0«ngre**es on Tropical Medicine and 
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Resolve To call the attcntioo of the World Health Organization 
to the desirability of establishing international centers for coordi 
nating the studies of diseases in the tropics, particularly the rickett 
sioses, the intestinal protozoan infections and diseases due to domestic 
arthropods , and setting up standard procedures which can be adopted 
by workers in all countries 

Resolution V was unanimously adopted 

Resolution VI Expert Committee on Plague 

Whereas in the light of present knowledge of the effectiveness of 
the newer insecticides, rodenticidcs, prophylactic and therapeutib 
measures and other methods of control, it is believed possible to ebml 
nate plague as a human menace, therefore the Fourth International 

P 

. * World Health 

established to 

study and plan action for tho elimination of plague as a human 
menace 

Resolution VI was unanimously adopted 

Resolution VII NcnimoNAL Deficiencies 

Tho Fourth International Congresses on Tropical Medicine and 
Malaria 

Resolve To reemphasize the present inadequate knowledge of 
nutritional deficiency disea«es and incomplete data concerning nutri 
tion in many countries, particularly in the Tropics, and 

T« »» • O'**" WnWn 


peoples of various countries 

Resolution VII was adopted by unanimous vote 

Resolution VIII Chagas’ Disease and Leisiimanubis 

Tlie Fomth International Congresses on Tropical Medicme and 
Mai dim. . 

Resolve 1 To request the Pan American Sanitary Bureau to a 
as a center of information and coordination between the institution 
and m\estigatoi8 interested m the study of Chagas’ disease and Jeis 
mamasis in ordei to help formulate a methodical joint investigatio 
1 rogram in the M estern Hemisphere , 

2 To instruct tlie interim committee to communicate mrect y 
tluough a subcommittee with the Pan American Sanitary Bureau on 
this matter 

Resolution VIII was unanimously adopted 
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Resolution IX HeiLTit Educatiov 

The Fourth International Congresses on Tropical Sfedicine and 
Ifalana 

Recomsiend That, since healtli education js es<ential to the success 
of public health administration in the Tropics eien more than else- 
where, tlie most modem methods of instruction and demonstration 
should be applied to increa'c the support and participation of the 
public in health conservation 

Resolution IX was unanimously adopted 

Besoluiion X Tbidute to the Hosts a\d Those CoorniATino 
IN THE Congresses 

The Fourth International Congresses on Tropical Medicine and 
Malaria 

ItEsonr 1 To expiess their profound gratitude to the President 
of the United States, the Honorable Harry S Truman, for his initn 

* * ident 

• • • ' and 

»min, 

ExliibiU, I ntertammeiit, Extra Congress Activities, Finance Public 
Helations, Reed and Ross Celebrations and V, omen s Hospitality, of 
the Secretary General of the Congresses, Dr Wilbur A Sawyer, of 
his associates in the Secretariat, as well ns the ofilcers and peisonnel 
of the aarioiis section-., for their contnbutiwi to the succes-, of tlie 
Congresses 

3 To exprc«s tlicir sincere lhanfes to the goa emmental agencies, 


Rp^oluljon X nas adopted by acclamation 

Dr Mark P Boyd then proposed that the innio of Hnr\ard Uni 
'ciTsity bo added to the l!«t of lo^itutions to a\hicli thanks is ct 
pressed 1 he President accepted the proposal in behalf of the meeting. 


thanks 
he sug 

Ce«tion as the consensus of the meeting and thanked Dr Faust, ^Ir 
Breose, and nil tho members of the Resolutions Committee for their 
excellent work in developing tho ro*!olutions. 

Tho Resolutions of (ho CGngresMs as adoptwl are pre«onl«l below 
also in French and Spanish 
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nF'JOLUTIONS PCS COCRfe'; 

I Etib/issfmentd’uv Co^<.RlS I^TER^A^IO^AI DE 3 Koecist: Teoh 

CxVLE ET DE PaIUDISME ET d‘uN CoMlTE InTERISIAIRE 
Attendu Qoe Le Congrts International dii Paludjsme rcpresen 

* ' ’ O . TT , , P . ▼ . 1 , ^ J ir J » . 


Raffiele et <lu Dr N H Swellcngrebel 

1 Le pihidisme est encore tine maladio d’line tello importance dan' 
Ics regions tropicales ct somi tropicnles qtt’jl convient de continm 
a I’etudier arec soin En ce qm concemc Ics congrcs scientifiqucs in 
ternationaiix, il serait bon do souligner H portte de la question en 
accordant a cclle ci unc place beaucoiip phis importante au programme 
des Congris quo cclfe reprlscnt6^ par une simple section 

2 Toutefois, le comtl6 se rend ^galcment compte que I’existence 
d’un congres du paludismc entiirement ind^pendant n’est pas i de 

- - 1 - . * fn-ft rrn. Afmiteinent ct defim 

I Cette jonction 

. pas enfremdrc la 


nvenir 

idisme 

Vice 


Pi'Csidents, dont I’lm pour U Division de h Medecmo Uropicale et 
I'outre pour la Division du Paludisme 
4 Le coniitc recomnnnde, pour J’ntenir, Ja cn' ition d’un comite 
mtdrimaire pour le Congris de JKdecine Tropicale et de pamdi^e. 
qui agirt en qualite de reprfeentant des deux Ditisions, ct dont les 
niembres seront clioisis de nisnicre i occorder une representation 
quate a chaciine d’elles, . . 

Les Quatnemes Congres Internationally de Medocinc Tropica e c 
de Paludisme , 

^ , P ' . 1 1 j „£. Tmntcale 


I'autre pour la Division du Paludisme 

2 Qu’un Comite inl&amaite, qui accordera une representation 
adequate a ces deux Divisions, sera 4tabli pour veiller a I’ejecu ion 

’ r' ' »» _ II ini' -^s ons, y compns la 

atriemes Congres 

. ■ ■ me 

3 Que le Comite intenmaire sera autorise a proed^r a 

tion du Seme Congres International de M^ecme Tropicale e 
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Paludisme et a en 0ser la date et le lieu en collaboration arcc le 
gouremement mvitant 

II I^VITATI0^8 AU CI^QU1EME CONORFS I VTERN ATIO VAL DE 
MtDEciKr Tropicm-e et i® Paludisme 

Lcs Quatnemes Congres Internationally dc Medecine Tropicale et 
do Paludi'me, 

Decident 1 D expnmer leurs remcrciements aux Gouvemements 


2 De charger le Comu4 intcnmairc du Congres d’eiaminer ccs 
uiTifations ct toutes autres invitations officielles qui pourroient etre 
re5ucs 

III CoorritiTiov Avec L OfiOAMsvTiov Mondialb de la Sante 

Les QuatncniM Congris Intemationaux de M^ecme Tropicale et 
do Paludi'me 

DECiDRirr 1 D expnmer lour ndlic»ion aux ideals, aux buts ct auT 
traiaux do 1 Organisation Sfondnlc de la Santi et de lui offnr leur 
plcin ippui dans K r^a1i«ation dc ses dessems 

2 D expnmer Ic plaisir que leur a cause la pr^«eneo It Washington 
des experts de cetto Organi* if ion cn inKtJr© de Schistosomiase, Pesto 
ot de Pnludi‘mc, ainsi quo 1 invitation qui a cf6 faite aux membres dcs 


procAlera a I organi atioii du Seme Congr^ IntematiomI do JKdocine 
Tropicale et do Paludi«mc 

pRooR amme i es Concrcs Ulti riedrs 

Lps Quatnemes Coiigrii Intemationaux do JlWecine Tropicale et 
do Paludi«ine, 

Decidfnt Do chargor le Comitf iiiUrimatre d examiner I'oppor 
tunilcdu programme dii Wme Congn^jqui prC>oit la libre "soumission 
de communications it rai«on d une communication par auteur, la seule 
resfriction «tipuU‘o portnnt siir leur longueur ct sur la ditc de leur 


tionnfe« d un compfe rendu extensif des di<cu«sions et des conclusions 
atuquellos dies ont nbouti 
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V Centres Internationatix Poor la Coordination df l’Etctdb dm 

ilALADIES DaN« LES T^OPIQIIES 

Les Quatri6mes Congres Internationaux do Slodecine Tropicale et 
de Paludjsme, 

Decident D’lttirer I attention do I’Orgamsntjon Mondiale de la 
Santo sur I'opportunit4 de cr6cr dca centres intemationaux pour co 
ordonner I’ctude des maladies dans les tropiques particuliSrcment des 
maladies nckettsienncs, des infections intestimles protozoaires et dea 
maladies dues aux arthropodcs domestiques, et d’ctablir des methodes 
stnrdard de travail pouvant ctre adoptees dans tous les pa>s 

VI Le CoTItTE D’ExrEItTS RUR LA PeSTE 

CoNsiDEBANT A la lumi^redes connaissances actuelles siirl efficacjt4 
des r^cents insecticides et todenticides des mesures prophylactiques 
ct th4rapeutiques, et des autres methodes de controle, il cst permis de 
croiro qua la menace quo represenie la peste pour lliumamto 
climin4e, en consequence 

Les Quatinimes Congr^s Intcrnntionaux sur la M4decme Tropicale 
et de Paludisme, 

Decident Que ces Congres rccommandent a 1 Organisation lion 
diale de la Sante qu’un comit4 d’experts sur la Pesto soit cre4 pour 
4tudier et 4tabbp la mithode i suivre pour ilimmer la menace que 
repp&ente la Pesto pour I’humanitc 

Vn DeFICIENCES ALrjIENTAIKES 

Les Quatnemea Congrfes Intemationaux de JKdeeme Tropicale ct 
de Paludisme 

Decident Do souligner i nouveau 1 msufiisance des connaissances 
actuelles en ce qui concerne les maladies dues aux deficiences aliraen 
taires et le manque de donn4es completes en matiere do nutrition dans 


sations int4ress4es prennent des dispositions appropci4es pour favonser 
les recherches cliniques sur les deficiences nlimentaires humaines dans 
1 objet de relever le niveau de nutrition des peuples de divers pays 

Vni JIal-idie de CitiQAS ET Leishmaniose 

Les Quatn&mes Congres Intemationaux de Medecine Tropicale 
et de Paludisme . 

Decident 1 De pner le Bureau Sanitaire Panamencam no Di 
vouloir servir de centre d information ct de coordination 
institutions et les chercheurs gui s mteressent ll I etude de la 
Chagas et de la leishmaniose afin d’aidcr fi. formuler un progra 
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de recherclies a poursuivre mtthodiqnement et en commun dans I’Hemi- 
spWre Occidental 

2 De charger le Comitc intenmaire d’entrer en communication 
arec le Bureau Sanitaire Panamericam a ce sujet, soit directement, soit 
par 1 intemiediaire d’un sous'Comite 

IX Edccation’ SaNiTAniE 

Les QuatriSmes Congr£s Intemationaux de Xl^ecine Tropicale et 
de Paludisme, 

Considerant que 1 education en matiere dliygiene est essentielle au 
succ&s de radministration de la santo publique, dans les tropiques plus 
encore qu’ailleurs, 

HccouuA^DB\T Que les mdthodes dhnstruction et de d^moostra 
tion les plus modernes soient emplojtes pour treiller rintcrCt et en- 
courager la participation du public en ce qui conceme la conservation 
de la smte 

X- V(FU DE REMEItClEMFVTS 

Les Qintriimes Congris Intemationaux de Xl^ecine Tropicalo et 
de Paludisme, 

Desirlnt 1 Exprimer leur profonde gratitude au President des 
Etats Unis, 1 Honorable Harry S Truroan, pour la convocation et 

m President dcs Congi^, le 
' • • 1 Organisation et de liaison, 


Bureau ct au personnel dcs diverscs Sections, dont la diligence ct 
les efforts out contribu6 au succ^ des Congris. 

3 Expnmcr Icurs sinc&res remerciemenls ouz organismes gouveme 
nientaux et prn&, X ITJnion Panamcricaino, au Bureau Sanitaire 
Pananicricain, do niCme qu’aux Jlcmbrcs souscnptcurs et ii toutes 
autres personnes qui ont apporte anx Congres un concours pr&ieux 

BESOLUaoES DE LOS CONCRESOS 

I EsTAllLECIillENTO DE CN CoNORESO InTERVACXOVAL DE SlrJJiaVA 
TROriCAL T pALCDISStO T DE UN COMlTt PROVISIONAL 

Ia) 3 Cuartos Congreeos Intcrnacionalrs de lledicina Tropical y 
Paludismo, 

Co^SIDERA^r)o Quo cl Congrc«o Intemacional de Paludismo, ro- 
unido como Scccidn V de los Cuartos Congresos Intemacionales do 
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Jledicini Tropical y Palmlismo, iprobo por unanimidad el siguiente 
infonne de su Comite, inteprido por el Dr Carlos Alvarado, el Pro- 
fesorGiuhoRaflaeleyelDr H Swellengrebel 

1 En las regiones tropicalcs y subtropicalcs el pnludismo es, cn U 
actuihdad, iina cnfermedad do importancia tan trascendenfa! que 
todavia rcquiere la mas cuidadosa atencidn Por lo tanto, en relacion 
con los Congresos Cientfficos Intemicionales la importancia de e'ta 
materia debo ser pucsta do manifieslo acorddndole, cn los programas 
de tales Congresos, una categorfa muclio mis alta qiic la de simple 
subdivisidn 

2 A1 mismo tiempo, el Comito comprende que no es aconsejable 
que se celebro un congrcso do paludismo entcramente independiente 
Por el contrario, csfc congrcso debe estnr cstrecha y permanentemente 
adjunto al de medicina tropical en general Sm embargo, esta co- 
hesion debellevarse a efecto dotal inodoque nosoperturbe la condici6n 
expuesta en el purrafo 1 

3 El Comite recomienda que tal union se lle\c a cabo cn el futuro 
instituyendo los Congresos de Slcdicina Tropical y Paludismo bajo 
un Presidente, assistido por dos Vicepresideiites, uno para la Dm 
sidn de lledicina Tropical j uno para la Division de Falitchsmo 

4 El Comite recomienda que en el futuro ee estableeca un wmite 
Provisional para los Congre«os de Medicina Tropical y Paludismo 
El Comitd Provisional actuari como representante de las dos divi 
siones Sus micmbros se escogeran con miras a que exista la debiflJ 

representacion de ambas divisiones En tal virtud, 

^ Trrtnl 


y Paludismo y para reunirse eu el futuro como una sola 
un Presidente y dos Vicepresidentcs, uno para la Divisi6n de Jleaici 
Tropical y uno para la Division de Paludismo del Congrcso 

2 Que el Comite Provisional, con la debida representacion de am 
divisiones, se establezca para tramitar los asuntos de los 

el mtervalo entre sus sesioncs, inclusive la accion do 

las resoluciones aprobadas por los Cuartos Congresos de Me le 

Tropical y Paludismo , 

3 Que se autorice al Comite Provisional para que 

nion con 


H Invitaciones Para el V Concuieso Internacioval de Medici 
TBOPJCAL T PAI.ODI83IO 

Los Cuartos Congresos Intemacionales de Medicina Tropical y 

Paludismo, ^ , e rip la 

Eesuelven 1 Expresar su reconocimiento a los Gobiernos a 
Kepubhea de China, de Egipto y de la Kepubhea de Filipmas y 





VI CosiiTE DE Peritos en Peste 

Los Cuirtos Congresos Intcmacionales de Medicma Tropical y 
Paludismo, 

CoNsiDERANDo Qiio en Msta del conocimiento actual de la eficacia 
de Jos mte\ os insecticidas, rodentieidis, medidas profilicticas y otros 
medios do combatfr enfermedades se creo posible la extmci6a de la 
Deste como azote de la liumnnidad, 

Eesdelve Quo los presentes Congresos rccoraienden a la Organi 
zacidn ilundial de la Silud la creacidn de un comit4 de peritos en la 
peste para estudiar un plan do acctdn quo conduzca a eliminarla como 
azote de la humanidad 

VII Deficiencias de lv NoTRicidir 

Los Cuartos Congresos Intcmacionales de Jledicina Tropical y 
Paludismo, 

REsnELiTN Poner nuemmcnte de manifiesto el cscaso conocimiento 
actual de las enfermedades onginadas por deficiencias de la nutnafo 
y Jo incomplete do Jos informes quo so tienen respecto a Ja nutricifin 

, • y Agncnl 

, « • • mnismos in 

terssados en los pasos necesanos pan nmphar los estudios climcos 
sobre las deficiencias de la nutncidn en el ser humano a fin de mejoraf 
la ahmentacidn de los pueblos de diversos palses 

VXn Enexbmedad de Cjuoas t Leishmaniosis 

Loa Cuartos Congresos Intemacionales do lledicina Tropical y 
Paludismo, 

REStTELa * ^ ^ r-» 

constituya 

tuciones 6 ‘ 


de un subcomit4, se comuDique con la Oficina Sanitaria Panameriuiua 
en relacion con este asunto 

IX Eduoaciov en AIaterias dl Sanidad 

Los Ciiaitos Congresos Intemacionales de Medicina Tropical y 
Paludismo, , j 

RtcoitiENDAN Que siendo la educacion en materias de sani 
eseiicial pan el buen 4xito en la adniinistraci6n de servicios pu 
de, sanidad en los tropicos, mSs que en mnguna otra parte, 
plantarse los sistemas mas modernos de instrucci6n y demostia 
para estimular el apoyo y participacidn del pubJico en Ja preservaci 
de la salud 
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X. ReCONOCIMIENTO a LOS EsTADOS TJmDOS Y a L\S ENTIDADES QtJE 
COLAEOR U20N ES UH CONORESOS 

Los Cuartos Congresos Internacionales de iledicina Tropical y 
Paludismo, 

Resitzl\tn: 1 Expresar su profanda gratitud al Hon Harry S 
Truman, Presidente de los Estados Unidos, por su iniciativa al com o- 
( ar y preparar la presente reum6n 

2 l^jar constancia do Bu reconocimiento por la labor del Presidente 
do los Congresos, Dr. Leonard A. Scheele; la del Comitd Organlxador 
y el Coniite de Enlace entrc Sociedades; la de los Comites del Pro 
grama de Beltsville, Exhibiclones, Agasajos, Actmdades Extraordi- 
narias, Finanias, Kelacioncs Publicas, Conmemomcioncs de Reed j 
Ross y Femenino deHospitalidad; la delSccretano General, Dr "NVil* 
bur A. S er ; la de sus asociados en la Secretarfa , y la do los funcio 
narios y cl personal de las distmtas Socciones por su aportacidn al buen 


Panamericana, los micmbros contribuycntes y a cuantos prcstarou su 
valiosa cooperaci5n. 

llie President of the Congi esses, ns chairman of the closing plenary 
fission, called on Dr Willard H Wnght, member and eecretary of 
the Committee on Nominations for Members of the Interim Committee 
for the committee’s report, ^hich he presented as follows: 

llEPORT OF THE CO^tMITTEE ON NOMINATIONS FOR ME.MDERS OF 
TUK INTERIM COMMITTEE 

Dr. WiUard H. Wright, Secretary of the Committee on Nominations 
for Members of the Interim Committee, presented its report as follows : 

The Committee met on May 14 with Dr. Schoele in the chair and 
first discussed Resolution No 1 which jou have adopted this after* 


Committee ^oted that the Interim ComimUeo should consist of 13 
members. It was the consensus of opinion that these 13 members 
should bo distributed geographically as follows; 

AWet S|A»la 3 

Norilj nnd Central America S I Australia and New Zealand . i 

ouuth America 2|Curo|W- 3 

With the adoptiiui of tlii» geographical distribution, Mr President, 
the Committee would like to nominntc the following representatnes 

fr«,- » .> T . r> 4. 

( 

lJe\ FahinySoroiir (Egjpt), 

:950CS~t* t»L 1 4 
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Asia — Dr H C Hou (China), Lt Col Jaswant Singh (India), 
Lt Col M K. Afridi (Pakistan) 

Australia and New Zealand — ^Prof D Ford (Australia) 
America (South) — Dr H P Frees (Drazil) , Dr A Gabaldon 
(Venezuela) 

America (North and Central) — Dr E H Hinman (United States) , 
Dr M E Bustamante (Mcsico) 

A motion was made, second^ and adopted that the nominations 
be closed The list of nominations was then voted on as a whole and 
all the persons on it were elected members of the Interim Committee 
Dr Wright then presented a second part of the Report of the Com 
mittee on Nominations for Alcmbers of the Interim Committee as 
follows 

Tlie Committee recommended, in case the above nominations were 
approved, that tlie officers of the Interim Committee be as follows 
Chairman Gen M Vaucel of France. 

Vice Chairmen Dr H P Frees of Brazil (for Tropical Medicine) , 
Lt Col M K Afridiof Palcj‘?fan (for Malaria) 

Secretary Treasurer Dr L Van Hoof of Belgium 
A motion was adopted th ~ * 

officers for the Interim Comi 
announced that the Interim 

officers designated It was suggested that all the members of that 
committee who were still present meet in Room B jmmediatelj after 
the adjournment of the Congresses 
After pausing to permit the Secretary General to make an an 
nouncement, the President gave his Farcuell Address 

fareo^’ell address of tiie president of the congresses 

DR LEONARD A SCIIEELE 

Delegates, members, and friends attending the Fourth International 
Congresses of Iropical Diseases and MaJma The last item on tlie 
agenda is a fen words by your Pre^iident You have 1 earcl me several 
times but I assure you that the remarks I am about to make will be 
brief 

The physical and mental well being of the people of all nations is 
the foundation of intemafionaJ political and economic stability 


of communicable diseases ib particularly hazardous to the Jieaiui oi 
people everywhere and therefore should demand our immediate at 
tention The need for international cooperation iii preventing their 
spread has been intensified not only by the population shifts of Worl 
V ar II, which occasioned tlie greatest movement of people the won 
Ins ever known but also by the increased speed of travel Recent tecli 

meal developments m transportation have shortened lound the worl 
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travel time to leta tlnn the incubation penod of mo&t diseases. Cer 
tain exotic tropical diseases already penetrated the quarantine 
barriers of some lands No nation js self-sufficient m protecting itself 
from them The best defen«e is attack, nod attack at the source is the 


cooperation instilled into them bj their code of ethics and by their 
professional esprit de corps Among scientists who deal with tropical 
medicine, in particular, a method of cooperation has evolved which is 
a working reality m current international alTairs as is shown bj Uie 
success of these Congresses Goiemments haae formed continental 
and intercontinental and world wide organizations designed to raise 
the public health status of their citizens, to Inglier levels than anj 
nation individually could aspire (o attain 
One of the esents of the last war was the recognition of the signifi 
cance of the work of a number of fundamental workers over a period 
of eevcral decades— that of Einstein, Fermi, Uolir, Rutherford, Jleit 
tier, and others A group of American scientists with almost unlim- 
ited resources took the fundamental di<co%ertcs of these many men 


Uur appreciation of spce<| of travel lias made us conscious of the 
smallness of the world The enrollment of 1,2 g 0 people in these Con 
gresses 1 $ further evidence of the a«nrene'-s of the peoples of all the 
world of the importance of progress in niwlicine uml particular!} m 
tropical diseases, including nialiria, and of their wiUingnp-ss to meet 
to iliscuss common problems 

Last night at dinner, Dr Hacked cirneil us back o\ir the progress 
made at the preceding three Coiigrtvses. Inu haie all seen the 


pose m banding together two groups, om. <»n tropical diseases and the 
other on malaria, into a single organization with unity of purpose 
Tlip Interim Commissmn, winch son hiic now created to consider 


lands for the bifth Cougnss Tlius, the wheels of progress, roll on. 
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Finally, I wish to say m behalf of my colleagues from the United 


We have tried to have a good program for you You have expressed 
voursehes us having enjoyed the meetings; we thank you for that. 
Soon we shall disperse We hope that some of you will stay behind 
for a while at least to travel through this country and visit some of 
the laboratories and some of your friends whom you have heard here 
and others who were unable to come 
Wewi ‘ ’ * to attend 

ing the 

With s 

cine and Malaria are adjourned 


Mcal lledi 



SPEOAL EXERCISES 


COAniEMORATION OF DEMONSTRATION BY WALTER REED 
OF SIOSQUrrO TRANSAIISSION of yellow FE^'ER 

Tlie Departmental Auditorium was the scene of a special meeting 
to commemorate the demonstration by Walter Reed of the mosquito 
transmission of yellow fever On the platform, behind the speakers 
and distinguished guests, were the masked flags of the many nations 

Band 

‘ ** Bliss, 

Surgeon General of the United States Army, who introduced the 
Chairman, Dr Fred L Soper, Director of the Pan American Sam 
tary Bureau The chairman made a brief address and then introduced 
the distinguished guests who were seated on the platform and in the 
audience in the front rows of scats Among them were persons as 
sociated with the jellow fever experiments in Cuba, including ono of 
the lolunUer subjects 

After a musical selection bv the United States Army Band, the 
chairman gave a r^uni6 of tho developments m the fight against 
yellow feier since tlie demonstration of the method of its transmis 
Sion He tlicn introduced tUo orator of the evening, Dr Philip S 
Hench, who gaie an address on Walter Reed and tho Conquest of 
Tellon Fever Jlanj hi«toncal pictures were thrown on the screen 
to illustrate this nddrc«iS 


ing pages. 

OPENING REJIARKS BV M4J CEN RAYMOND BLISS, SUBCFON 
GENDIHL, UNITED STVTES AlWn 

Distinguished Colleagues, Ladies, and Gentlemen We are come 
here this evening to honor a man whoso contributions to world he ilth 
and meilical science are unn dually revered Walter Reed s memory 
13 especially dear to tho Army M^iral Department I am proud to 
bavt. 
e 

j ■ : ■ 

inen on tho ono hand and tho support, faith, and understanding on 
the other brought to tho world ono of tire great achievements in 
science Their example has made the medical ptx^blems during and 
alter two World Wars seem loss formidable and has ■'purred us on 
in our efforts to solve them 
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Other speakers ujll recall for jou the story of "Walter Reeds work, 
and the parts played by lus loyal assistants and the volunteers to whom 
the world owes so much I wish to speak of the heritage left for us 
by this great scientist It is not enough that we have named one of 
our general hospitals in his honor or that lus likeness resides there, 
ft perpetual reminder of lus place in metlicine The real heritage lies 
in the spirit and in the zeal which lus name and achievements in«pire 
in the men who Iiave followed him It is a living force which has 
motivated men, in the Medical Corps and out, to strive for perfection 
in the scientific approach and constantly to seek the answer to the 
many baffling medical and scientific questions of the daj 

The humanitarian aspect of the conquest of jellow fever is known 
to all of us A scourge was conquered and a great burden lifted from 
the shoulders of the peoples of many lands Less well understood is 


tanan gams to bo reaped in success In this calm judgment and 
sterling courage lies another heritage, and a challenge 
As scientists and medical men nnd women from manv countries we 
look out upon a troubled world We cannot resolve its troubles, but 
we can set an example of cooperation within the bounds of our pro 

j -nr 4 <1 t Waltfif 

is and 
world 

health That you feel some measure of tho same responsibility 
IS proved by your attendance at this great International Congre«s 
Walter Heed encouraged mtemationnl cooperation in Cuba— how 
much greater is the need now , 

It now becomes my pleasure to place this session m the abm hands 


methods and procedures 

As chairman, he will have something to say about yellow fever since 
the days of Walter Heed, and vvill introduce our distinguished gucs s 
and the principal speaker 

ADDRESS OF THE aiAIRMAN AND INTHODUCTION OF DISTl^GUISHED 
GUESTS BY DR FRED L. SOPER, DIRECTOR OF THE PAN AMERICA.^ 
SANITARY BUREAU 


control of the most dreaded scourge of the American tropics i ellow 
fever at one time or another has invaded every country on the Amen 
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«an continent, jndudmg Canada Several of the 1 
weludwp £1x2,19.11.11, Ftance, Tottup.!, at 

ff red feriouv suiRiner outbre iks, and a large part 
tribute <0 this di«casc 

Totlay it 13 recognited that jtmglo jcHow ferci 
Bnil Africa, together with rapid transportation, < 
ttal threat to Asia and the Pacific, winch have iiere 
to ninny ama long free of jellow fexcr infectior 
lurbor (he mosquito tcctor. Aides aegypti 

As the problem J 3 an intornational one, so have 
tiona (o its solution Wc are commemomtinp h 
snd dmmatic incident m the colorful historj 0 
incident which Ic«l to the first euccersful campnipi 
this disease In a few brief month*. TVelter Keot' 
dcmonstratwl through conclusiie human cTpen: 
Aeditafyypii mosquito cm transmit jellow ferer 
fon under certain definite conditions It was th 
which l*d to the orgsnizatien of anti mosquito mi 
ttol of yellow fever 

Tlio rapid success of the Army commission m 
cau*^ of the preceding work of Dr Carlos Finlaj 


emy of Jlodical, Physical and Natural Sciences 1 
as an outstanding ejmiple of epidemiologicsl ren 
alwav* place Finlss alongside Sir Patrick Man* 
Went of mir knowledge of the in=ect trjnsmissinn t 
Unfortunafcly there has lieen fiihirc on the p\ 
to recogmic the iinportnnrc of tlie work of Finl- 
Hwgnire (he imlispcnsahle nature of the work do 
^s has lieen due, I am «ure, to a failure to a 
in the spjiroich to the problem I 
tftorouplilv convinced !iini«clf of the function of t! 
a* tlie lector of jellow fever tint he convidereil h 
lion unnecessary I take pleasure m quoting at 
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“If these results are compared with those of the United States 
Army commission they certimly appear undemonstrative Tbs can 
be explained by their ohjectue with the consequent limitation of the 
infective mosquitoes to one, and at most two, with the greater number 
of infective ci'es being past the third day of their illness, and to the 
incubation of the mosquito (evtrinsic incubation) being under 12 
dajs ” 

Tlie son quotes the father 

‘ On not a few occasions during the 20 years of our experimentation 
we were tempted to carry out our inoculations m such a manner as to 
obtain more decisne esperunental results We received com 
munications to this effect from various persons who after having heard 
the explanation of our doctrine and our insufficient experimental re 
suits argued that the end justified the means, but they never could 
persuado us to abuse the trust deposited in us by those who had sub 
mitted to our inoculations on the ground that they were essentiallj 
inoffensive ” 

In the Reed cxperimenlg the danger inherent in infection with 3 el 
low fever was fully accepted After due consideration of all the 
factors involved, the decision was taken to risk human life in order 
to learn the truth Porlunatcly it was possible to secure human 
volunteers who readil3 agreed to experimentation Imowing full well 
the risk they ran 

Ladies and Gentlemen, we arc happy to have among our honored 
guests this evening 5Ir James L Hanberry who was one of the 
original volunteers for the Reed expenments Mr Hanberry slept 
' ’ ’ it m contact with clothing and 

victims of yellow fo\er Mr 
ever from this prolonged ex 
posure He then submitted himself to an experiment in which he was 
bitten by mosquitoes whicli had previously fed on known yellow fever 
cases After a short incubation period, he suffered an attack of the 
disease, from which he fortunately recovered 

In the absence of Sirs Walter Reed, who is unable to be with us 
tonight, I take pleasure in saluting the surviving members of the 
family through the person of Maj Gen Walter Lawrence Reed the 

son of Walter Reed, who was on military duty in another part of Cuba 
at tlie time his father’s important work was m progress 

We are happy to have '' ^’n Merntte 

W Ireland, former Surf ates Arniy 

General Ireland was on d ^ General 0 

the Army during the Reed expenments and was intensely interested m 
them Now he is vice president of the Walter Reed Memoiia 
Association 

rr, „ T fforcion 

in 
i a 

maximum of encouragement and support We are most happy 10 nave 
General Kean with us this evenmg 
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We are further honored this evening by the presence of Brig 
Gen Albert E Truby, who, ns Lieuten*int Truby, was commanding 
officer of the post hospital of Camp Colambia, which was the base of 
operations for the Reed experiments 
We have with us this evening in the audience Miss Blossom Reed, 
daughter of Major Reed, whose modesty has prevented her joining us 
on tlie platform 


ieier Commission and the one fatality from yellow fevei connected 
with Its work 

As chairman of this Commemorative Meeting, I must take the lib 
erty of introducing from the floor Dr F F Russell, formerly of 
the Medical Corps of the United States Army, who played such an 
important part m some of the later developments iii jellow fever 
control following up the work of the Reed group 

(Intmal for a musical selection by the U S Army Band.) 

Before introducing the orator of the etening, I wish to giv*, you 
a brief resume of the important derelopments in the flglit against 
jellow fe\cr which haio occurred since the epoch making demonstra 
lion of the Rccd Commission that yellow fever is transmitted by 
dedw aegypii mosquitoes I shall disregard entirely further labora 
torj detelopmeuts and the work which has been (fone with yellow 
feier >accine 

T.!1« 1 . . - - JQQl 

nity 

the 

‘iiwase were undertaken in a number of countries in the ^Vmencas 
Bj 1915 the workers in yellow fever were convinced that through 
anti negj ptj inensures applied to a relatively small number of endemic 
centers in the Americas it should bo possible to eradicate the disease 
(tmiplctelj from this hemisphere Such excellent results seemed to 
be obtained in this campaign of eradication that in the middle 1020’3 
It wasi},iie\ed that the disease continued to exist only in a small area 
of nortlicast Brazil 

Tlie unexpected reports of the disease at I'^olated points in Brazil, 

\ei Ml . 

i-oi 
of • 


uj ulst in boulh America ns an anun'il disease of the forest entirely 
'Oaependent of humans and of the aegypli mo^uito Tins jungle 
dt^asc constitutes a permanent source of virus for the accidental re- 
infection of such communities as permit the continued existence of a 
aeaVT aerrmtl infp<ttnlinn nn«l Mn Im t>T- mrtftftm Mrml fraTpl 
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“If the'e results are compared with those of the United States 
Army commission they certainly appear undemonstrative This can 
be explained by their objective with the consequent limitation of the 
infective mosquitoes to one, and at most two, with tho greater number 
of infective ca®es being past the thinl da^ of their illness, and to the 
incubation of tho mosquito (extrinsic incubation) being under 12 
dajs ” 

Tlie son quotes the father 

‘ On not a few occasions during the 20 years of our cxpenmentation 
we were tempted to carry out our inoculations in such a manner as to 
obtain more decisive experimental results We received com 
munications to this effect from various persons who after having heard 
the explanation of our doctrine and our insufficient experimental re 
suits argued that tho end justified the means, but they never could 
persuade us to abuse tho trust deposited in us by those who had sub 
mitted to our inoculations on the ground that they were essentiallj 
inoffensive ” 

In the Reed experiments the danger inherent m infection with jel 
low fever was fully accepted After due consideration of all the 
factors involved, the decision was taken to risk human life in order 
to learn tlie truth Fortunately it was possible to secure human 
volunteers who readily agreed to experimentation Imowing full well 
the nsl they ran 

Ladies and Gentlemen, wo aro happy to have among our honored 
guests this evening Mr James L Hanberry who was one of the 
original volunteers for tho Reed experiments Mr Hanberry slept 
• . * _ V. clothing and 


fever Sir 

1 1 rolonged ex 

posure He then submitted himself to an experiment in which he was 
bitten by mosquitoes which had previously fed on known yellow fever 
cases After a short incubation jwriod, ho suffered an attack of the 
disease, from which he fortunately recovered 
In the absence of Sirs Walter Reed who is unable to be witli us 
tonight, I take pleasure m saluting (he surviving members of the 
family through the person of Maj Oen Walter Lawrence Reed the 
son of Walter Reed who was on military duty in another part of C iba 
at the time his father’s important work was in progress 

e are happy to have ^ Jlenittc 

W Iceland, foctoec Sue, I Army 

General Ireland was on d General o 

the Army during the Reed experiments and was intensely interested in 
them Now he is vice president of the ^ alter Reed fllemona 
Association , _ 

Brig Gen JeffersonR Kean, agreat grandson ofThomasJenersoi 

was Chief Surgeon of the Department of Western Cuba, w ic m 
eluded Hibxna, at the time of the experiments He ga\e ^ 

maximum of encouragement and support We are most happy o u 
General Kean with us this evwimg 
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We are further honored this evening by the presence of Brig 
Gen Albert E Tnibj, ^vho, ns Lientenint Tniby, was commanding 
officer of the post hospital of Comp Columbia, which was the base of 
operations for the Reed evpenments 
We have with us this evening in the audience Miss Blossom Reed, 
daughter of Major Reed, nhose modesty has prevented her joining us 
on the platform 

In the audience we have al^o Admiral and Mrs James 0 Gawne 
Mrs Gawne represents the Lazear family, being a first cousin of Dr 
Jesse W Lazear whom yon will all remember as one of the Yellow 
Fever Commission and the one fatalitj from yellow fever connected 
with its work 

\s chairman of this Commemorative Meeting, I must take the lib 
erty of introducing from the floor Dr F P Russell, formerly of 
tlie Medical Corps of tlie United States Army, who played such an 
important part m some of the later developments in yellow fever 
lontrol follow mg up the work of the Reed group 
(Interval for a musical selection by the U S Anny Band ) 

Before introducing the orator of the evening, I wish to give you 
a brief resume of the important developments in the fight against 
yellow fever which have occurred since the epoch malang deiDon«-tr8 
tion of the Reed Commission that yellow fever is transmitted by 
ledei aeffj/pti mosquitoes I shall disregard entirely further laboni 
tery developments and the work which has been done with yellow 
fever vaccine 

t> II •• • • 


ui'cnsc were undertaken m a number of countries in the .iVmericas 
By 1915 the workers in yellow fever were convinced that through 
anti aegj pti measures applied to a relatively small number of endemic 
centers m the Americas it should bo possible to eradicate the disease 
cnnipletoly from this liemisplicre Such cvccllent results seemed to 
be obtained in this campaign of eradication that in the middle lOSO’s 


Vat urban and maritime disease from man to man by the Ardes aegt/pU 
•’vo^qmto 13 not the basic cycle on which the disea'o depend? for its 
continued existence in the Americas lellow fever has been proven 
te «ist in South America as an animal disease of the forc«l entirely 
independent of humans and of the aegypti mosquito Tlus jungle 
di^aso constitutes a permanent source of virus for the accidental re- 
infection of such communities as permit the continued existence of a 
neaVT aeirvntl inf<»9tnfion «n /1 mi, im (wni-Kiwt Vit- trsrpl 
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“If these results arc compared with those of the United States 
Army commission they certainly appear imdemonstratue This can 
be explained by tlieir objective ivith the consequent limitation of the 
infective mo'jquitoes to one, and at m<st two, with the greater number 
of infective cases being past the third day of their illness, and to the 
incubation of the mosquito (extrinsic incubation) being under 12 
dajs ” 

Tlie son quotes the father 

“On not a few occasions during the 20 years of our expenmentation 
we were tempted to carry out our inoculations in such a manner as to 
obtain more decisive experimental results We received com 
munications to this effect from various persons who after having heard 
the explanation of our doctrine and our insufficient experimental re 
suits argued that the end juetified the means, but they never could 
persuade us to abuse the trust deposited m us by those who had sub 
mitted to our inoculations on tlie ground that they were essentially 
inoffensive ” 

In the Heed experiments the danger inlierent in infection with jel 
low fever was fully accepted After due consideration of all the 
factors involved, the decision was taken to risk human life m order 
to learn tlie truth Fortunately it was possible to secure human 
volunteers who readily agreed to experimentation Icnowing full ivell 
the risk they ran 

Ladies and Gentlemen, we are happy to have among our honored 
guests this evening Mr James L Hanberry who was one of the 
original volunteers for the Reed experiments Mr Hanberry slept 
' '' let witli clothing and 

jf yellow fever Mr 

' , ^ 1 this prolonged ex 

posure He then submitted himself to an experiment in which he was 
bitten fay mosquitoes which had previously fed on known yellow 
cases After a short incubation penod, he suffered an attack of the 
disease, from which he fortunately recovered 

In tlie absence of Mrs Walter Reed, who is unable to be with us 
tonight, I take pleasure in saluting the surviving members of t le 
family through the person of Maj Gen Walter Lawrence Reeik t 'e 
son of Walter Reed, who was on military duty in another part of Cu a 
it the time his father’s important work was m progress 

We are happy to have with us on this occasion Ma] Gen Merri e 
W Icela-tid, former Surgeon Genetal of the United States Army 
General Ireland was on duty in the Office of the Surgeon Genera o 
the Army during the Reed experiments and was intensely intereste in 
them Now he is vice president of the Walter Reed Memoiia 
Association _ 
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WALTER REED AND THE CONQUEST OF YELLOW FEVER 
AN ILLUSTRATED ADDRESS BY DR PIRLIP S HENCII 

At the close of the Spanish Atnencan War thousands of American 
soldiers returned home to be received like conquering heroes But 
’ ’ d in hospital 

Some were 
of an enem^ 

more powerful than any Spaniard For disease, especially yellow 
fever, had killed more soldiers than liad the bullets of the enemy 
F ' ’ fever and wrack^ 

the dreaded “black 

*rnmcnt, and >vith 

its Army of Occupation it sent physicians who'e duty it was to control 
yellow fever, which had been endemic m Ilabana for about ‘500 years. 
Among these phy sicians were Major Gorgas, who was responsible for 
the health of the soldiers and civilians in the city of Ilabana, and 
Me] Jciferson 11 Kean, whose chief responsibility was the health of 
the American soldiers at Columbia Barracks on the outskirts of lla 
■* ‘L > i*’ ’ « • * the 

yel 

low fever continued to sprcad,andmMay and June 1000, Major Kean 


rate among the officers on the hcadquaners 'taff of Generals Woo<l 
and Lee was alarming Tho clerks in General Wood’s office burned 
on tlicir desks sulfur candles as a prophylactic measure, but tho candles 
burned in vain, and in tho officers’ *’ ’ * 

“Here’s to tho ones who have gone 

_Oae of the earlier to go was M ■ • ■ 

Kean Dccaa^e General Leo had nlmdy lo«t many officers and 
men he ordered all tJioso not imroethatcly in charge of tho sick to stay 
away from the sickrooms of those with yellow fever Thus Major 
Kean could not Ti«it 5Iajor Fdmnnds who lay sick unto death lint 

on Ikft 1 «c* 1 »l » ir • 1' •" 

bet 

olli 

tot 

djepatient’sroonijhesiKnt a la«<fewmumtea. During that short visit 
lajot Kean was bitten by moaquitocs from tlie sickroom but thought 
little of It, But a few day s later on June 21 Major Kean suddenly <le- 
'Tioped yellow fever 

As if to ridicule the jmny effort^ of the Army Movlical Corps, the 
was now striking down the physicians them«elresl Csuld 
nobody stop this evil thing! Wliat was its cause anyhow! One of 
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Within the incubition period of the disease Tims today it is essential 
tliat tJie Aedes aegypti mosquito be kept under very close control 
Fortunately about tha timo jungle jellow fercr was discovered, 
a very important observation was made in Brazil, namely, that it is 
possible to eradicate completely tlic Aedes aegypti mosquito in Amen 
can cities and towns It has ^en shown to be more economical over 

to in'll 

states ' 

which IS larger Liuu uiu utiiuu oiaits, u ts utun I'lccu ui uuj> 

It IS a great pleasure to mo to mtioduce to j oil from the audience this 
evening Dr Waldemar de Si Antunes, the Director of the National 
Yellow Fever Service of Brazil, who has been directing this work 
since 1941 

One of the problems tbe Brazilian Jiealth authorities have faced has, 
of course, been that of the icmfestation of the country along the 


Amencas Dr Heitor Praguer Frdcs, Director of the National Ue 
partment of Health of Brazil, who presented this resolution in the 
name of the Drazilinn Government, is with us this evening 

Following the approval of this resolution, a program has been 
drawn up and action started for the development of campaigns in 
South American countries, and it is confidently belicv cd to be only 
a matter of time until Aedes oegypU will no longer exist in South 
America 

It should be mentioned at this point that the earlier experience in 
the eradication oi Aedes acgypti was a very important factor leading to 
the eradication of Anopheles gambiae from Brazil , o ♦ 


It IS now my very great pleasure to introduce to you ut 
Showalter Hench Dr Hench has been associated with the 
Foundation since 1921 and has been head of its Department of Rne« 
matio Diseases since 1926 He was awarded flic Heberden Medm an 
IS honorary member of the Heberden Society, London, of the 
Society of Jledicine, London, and of the Liga Argentina contra e 
Reumatismo, Buenos Aires Dr Hench saw military service during 
World War 11 as colonel m the Anny of the United States, and was 
Chief of Medical Service and Director of the Army’s Rheumatism 
Center at the Army and Navy General Hospital For many years 
avocation has been the history of the Walter Heed experiments a 
the collection of related information and records 
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tlio commonest ideas was that tlio mysterious cause of yellow fever 
arose like an evil spirit, an air homo poison from the tropical swamps 
An Italian physician, Sanarelli, insisted it was due to a special germ 
which he had discovered But nobody really knew the cause, and 
when a person died of yellow fever his home was often purified by fire 
to destroy Ins presumably infected furniture, clothing and other per 
soml belongings, called “fomites ” Thus hundreds of thousands of 
dollars worth of military and civilian equipment went up in smoke 
in an attempt to control the disease But it was all m vain 
The old tragic story of yellow fever was being enacted again in the 
first year of the twentieth century as it liad been enacted throughout 
the world for from 300 to 400 years of recorded history Year after 
year yellow jack had invaded wide regions of the earth, spreading 
north and south, east and west, from its lair m tlie tropics The West 
Indies were continually infected with the plague, and thence it 


thick enough to bar it, and up and down the streets of villages, towns 
and cities of the South rode “the saffron horror,” spreading fear and 
deatli 

From these doomed cities tlie panic stneken people fled by eve^ 
available moans Some tried to e«cape by railroad, but often only 
the immune, who had previously survived yellow fever, were allowed 
to disentram More likely the refugees were turned back by fearful 
neighbors armed with rifles When the trains stopped running, the 
lefugees set out on foot Fortunate were those who could flee m the 
T „ e ■p ‘ J 1 ^ J eft nfo TTpre 


ways and when certain immune persons tried to enter a stricken uty 
on errands of profit or even of mercy they also had to run the armed 
blockade. 

For those unable to escape but unwillmg to remain in their plague 
ridden liomes only one recourse remained, mass migration into camps, 
generally "ct up on open high ground outside the city himts xiere 
Tnysteiiowsly llw:y -asvintty iovmd safety To tbftSft camps were came 
also tiie aged and infirm As their tumbrels traversed the 
streets acrid smoke rose from cans of tar set ablaze “to purify ® 
death laden air ’ And like a gnm salute to the dead that were an 
were to be, cannon boomed as helpless, ignorant, foolish man rie 
to stir up the stagnant air in a vam attempt to dissipate its mys eriou 
poison V 

During the great southern epidemics of the 1870 s river steam oa 
shunned afflicted cities like Memphis But to help the harasse popu 
lation the steamboats paused above the city, then let loose barges lao 
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appropriate shroud Coffins multiplied and were quickly earned to 
cemeteries by hearse, by wagon, or bj hand Undertakers and grave 
diggers became totallv inadequate, or fled for their own lives Then 
the dead were abandoned or earned off by a surviving relative who 
may well have lost his whole family 

Such were the horrors of j^llow fever prior to 1000, in which year 
long suffering Habana, now host to a conquering American Army, was 
stricken again \s Major Kean and other military personnel came 
down with 5 ellow fever their recent victories “dried in their mouths ” 
But on June 25, the fourth da\ of Major Kean’s illness, Major Eeed 
arrived in Habana, rushed to ifajor Kean’s bedside, and in him saw 
his first case of ^ ellow fever I^tor that day Major Keed met with 
tlirec others on tlie veranda of the officers’ quarters at Columbia Bar 
racks Post Hospital Tlie three others were Drs James Carroll, 
Aristides Agramonte, and Jesse A\ Lazear, and the four men thus 
ended their first day’s work as tlic members of the United States Army 
Yellow Fever Board 

They first attempted to find Sanarclh’s germ in the bodies of those 
sick or dead of yellow fever, but this search soon ended in failure 
Perhaps after all no germ was responsible for the disease Why in 
Quemados had ’ ' ’ wn the streets, 

striking first in p bouses, then 

bopping aroum than crossing 

the affected street ? Another curious fact was noted when Reed, Agra 
monte, and Lazear went to study an epidemic winch broke out among 
the soldiers at Pinar del Rio A soldier in a prison cell 
and died of yellow fever, but his cell mates, exposed to the same food 
and atmosphere, remained well Could something have entered be 
tween the bars of the open window, struck one man down and gone 
awayt Could yellow fever be caused by a winged agent? Could 
Dr Carlos Finlay be right after all! 

For 19 long years this kind, elderly Habana physician had been 
trying to convince his medical colleagues that y ellow fever was caused 
by a common house mosquito Absolutely sure of the truth of nis 
doctrine, Dr Finlay often sent reprints of his work first to bis Cuban 
colleagues, later to high ranking American medical officers who re 
plied with courteous little notes but did no more Nobody believw 


questionably induced or experimental rather than probably spontane 
ous For Finlay’s volunteers were not quarantined and tliose few 
who later developed yellow fever were believed (by everyone excep 

. a Pinar del Rio 

sprove Finlay’s 

meoiy once inu lor uii xiiey visiieu ut auuij, who graciously 
gave all the help ho could including a supply of mosquito eggs of tne 
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«u'pect«l species Thereupon a momentous and heroic decision had 
to be made because no animal was then laiown to be susceptible to 
jellow fever Human volunteers were required Unwilling to a«k 
fthers to do what they t]iem*ehes would not do the Board decided 
to inoculate each other among the fir«t At this juncture Reed was 
unfortunately ordered to Washington to finisli an important medical 
report Carroll and Agramonie continued respectively their bac 
leriologic and pathologic studies and it fell to Lazear’s lot to begin 
the mo«quito work This was fortunate because he of all the Board 


"•as moet sympatlietic to the Finlay tlieorj Indeed for some time 
Wear had been trying (so far unsuccessfully) to prov e a relationship 
between mosquitoes and 3ellow fever Thus on the very day the 
Army Board was officially named in Washington, Larcar in Que 
mados, Cuba, was catching mosquitoes in the room of a patient with 
yellow fever and (a^ shown from notes in his laboratory notebook) 
was examining their bodies for agents responsible for the disease 


A 


lu nine Aiiituuin 
lotlung happened 


doubting, Carroll 
» In a few days 

Carroll developed a severe and almost fatal attack of yellow fever 
Un the way from Carrolls bedside Larear (without the knowledge 
uflus colU igiics) inoculated a scoffing volunteer soldier who ‘wasnt 
Bfmid of any little old gnat” AVhen yellow fever hit him G days 
later this soldier became a very surprised hero whose widow later 
iKcived his Congressional Me<lai A memorial bridge in Grand 
Jlapids, Slich , was named for him 

Having accomplished two very successful inoculations Lazear wrote 
uis wife (September 8) “I rather think 1 am on the track of the real 
germ But nothing must be said as yet, not even a hint I have not 
mentioned it to a soul ” How right he was was tragically proven 
by what happened 10 days later when he himself developed the 
dreaded disease During his illness Dr Lazear told two visitors, 
Drs. Carroll and Gorgas.that a few days before while he was feeding 
his mosquitoes on yellow fever jutientsat Las Animas Ho«pital, a stray 


science. Such is the official version of this tragic incident. But I 
•til about to tell you another version of the affair, one which was kept 
^rel for 40 yvars, and which was not even known to Dr Ivizear’s 
viidow until I was permiftesl to tell her of it m IWO through the 
^urtesv of those who revealeil it to me — Walter RmhIV colleagues, 
Generals Truby and Kean, and Dr Xgramonte's daughter 
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Reed hastened back to Habana (October 4) filled with mingled 
emotions He was greatly depressed by Lazear’s death, yet elated 
that success at last seemed at hand But ho was also confused Why 
did the first nine inoculations fail and the neit ones succeed? The 
second successful case seemed incontrovertible Having been quaran 
tined at the otherwise fever free post hospital the scoffing pnvate 
(Private Dean — ^“casc XY”) had had no other conceivable source of 
infection than via the applied infected mosquito But could one be 
sure that Carroll’s disease had como from the experimental mosquito 
bite and not from some other source to which he might have exposed 
himself while going about town! And how could liozear’s tragic case 
be used to prove anything unless somebody knew what kind of a 
mosquito had bitten him? 


ing entries about Lazear’s experiments Reed eagerly studied these 
and otl ' * 1 1 * ^ „ 

solutior 

Reed ^ 

indeed cause yellow fever but only under certain special conditions 
By carefully noting the relative timings of each step in the success 
fu 1 and unsuccessful experiments it became obnovs that patients with 
yellow fever ha^e the agent or virus of their disease circulating in 

- • >1 1 * ^^,ev flfP 


fected mosquito ’ cannot transmit its deadly load or infect ^mother 
person until the virus has had a cliance to-develop, or “ripen, within 
the mosquito’s body for at least 12 days , 

• * - e f Tt coTnlnined 

CD 

ng 

bitten patients too late) or had been bitten by “infected mosquuocs 
which were still temporarily harmless because they had not been a 
lowed to “ripen ” 

Thus Lazear’s little notebook was vitally useful in solving o 
mystery but rt posed another, for in it Reed found some ® ^ 

entnes which appeared to indicate that Lazear had secretly submi e 
himself to other experimental inoculations Reed pondered long ov 
these entries and then concluded that when Lazear 
must have worried lest his life insurance become forfeited if it beca 
known that he had deliberately infected himself with a fatal “isws 
Actually this explanation was incorrect, Mrs Lazear told me 
Dr Lazear left no Ilf e insurance 
But did he for some other reason at the last fateful bo^ 
facts to protect his loved ones? Was this why he had told Gorges 
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(Iccidwl to permit the offfcial records to read that Lazear had become 
accidentaUy infected 'while in the performance of duty Having made 
hi3 quiet and I eroic pesturo Lazear had sought to carry his secret to a 
better world Out of respect for the un«pokcn wishes of their fnend, 
Larear’s colleagues hive kept that fiocret all thc«c years, Rccd and 
others having earned it to their graves 
In so doing they eminently proved their loyalty to him But it 
apparently disturbed them to depnvo I/izear of a greater fame and 
in the following unpublished remarks of Agramonto I sense a wistful 
desire to rectify matters. At a Ilabana banquet in honor of Drs. 
Gorpas and Ke.an in Juno 1{>02 Agramonto’s speech containetl this 
tribute “The one of us who from the aery inception of our work so 
etrcniiously believed in the moeqmlo theory m connection with the 
propagation of yellow fever, the one of us who was best fitted by his 
training m the line of our investigation to suceessfullv carry out the 

•-'—I- « f t 1 ^ 


Reed gave hw “Preliminarj Report” of this work at Indianapolis 
Isto m October but his report receive«l little public credence 

Thus on November 2, 1900, nn editorial in the Washington (DC) 
read “Of all the silly and nonsensical rigamarole about yellow 
fcTer that has yet found Us way into print — and there has been enough 
of it to load a fleet — the silliest beyond compare is to bo found in the 
arguments and theories engendered by the mosquito hypothesis. 

The mystery remain^, notwillislanding this ‘board of Army medical 
men’, whoever tlicv may be. Tlierc is absolutely notliing m this 
mosquito hypothesis ” 

Knowing that a skeptical world would demand more proof than 
that afforded by lhe<o three successful but relatively uncontrolled 
inoculations, Reed now conceived and with Carroll and Agramonto 
Weculed a series of brilliant experiments which were to write the 
f nal chapter of this story On the advico of Major Kean, Reed asked 
Gen Leonard WockI, Governor General of Cuba, for money with 
^hich to set up an experimental camp and to pay such American 
Wid Spanish volunteers ns might be secwnxl To the lasting credit of 
General W ood, whohad lnm<clf bben a physician, he promptly granted 
Rc«ls request and threw behind Recti all iho authority of the Gov 
ernorahipli ofljee 

Yellow fcicr was to Ixi given awav free with premiums of $200 
Tlie victims could «pcnd the money anv waj thev wtiilctl to—i( they 

•»5MS — la— r«t 1— a 
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survived; a rather big if, considering that the mortality rate of ( 
demic yellow fever was about 40 percent. But before any paid vol 
tcers were secured two Amencnn soldiers, John J. Moran and Johi 
lussmger, volunteered Uicir services only on condition that they co 
do so without pay and in the interests of science Legend has it t 
Major Reed, profoundly affected, rose and said, “Gentlemen, I sal 
you ” Both Kissinger and Moran told mo that actually the leg 
IS not true, which Reed’s widow and children were sorry to learn fr 
me a few years ago. But ns one writer s.iid, “If Reed didn’t sal 
them, ho sliould hav e 1” Tlio world is still saluting them with mi 
honors 

A specially guarded and quarantined cxpcnmenlal stahon nan 
Camp Lazear was set up in a ‘.ecludcd spot a milo from Camp Coh 

' - qa - *1 1% »na Tta infAO 


tory. Of this Reed wrote. “In niv opinion this exhibition of mo 
courage has never been surpassed in the annals of the Army of I 
United States " 

Then two small specially consliucted wood buildings were erect 
The first was called Building No 1 or the “Infected Clothing a 
Bedding Building.” It comprised one room, 14 by SO feet, had or 
two small w mdows, and was heated by a stove to a tropical tcmpei 
turo. Throe cots were set up and into this sweltering room w« 
• * 11 11 . 1 OT -fovBi* r 


Ml Iiaiiuciiy, WHO is one oi yum iiunoitu bw e / 

these offensive clothes around the walls and placed them <m thi 
beds, and tJien Jay down to tiy to sleep on stinking pillows and she( 
soiled with blood and voimtus Stomachs rebelled, but spirits i 
mained firm and not one of these volunteers developed yellow levi 
’ • .» _ _ - * . »i .V winm Thus was c 


• le “Infect! 

• ited mere 

by a wire screen On a cot in one side of this room, Jotin Moran e 
posed his body to the bites of fifteen loaded mosquitoes , 

the room He was in the room only a little over an hour m au, imt i 
promptly developed yellow fever, while other volunteers who stay* 
long hours on the other side of the screen where there were no mosqu 
toes remained well 

1' ’ 1 r- - His yellow fever was a wond^ 

■ to Carlos Finlay and to all tli 

• ■ \ V . ar’s Eve, Reed in a mood of exu 

tation and humble gratitude to God wrote his family a much quote 
letter which has become famous 






WALTER REED COMUEMORATIVE MECTINO 


53 


“11 50 p m , December 31st, 1000 Only 10 minutes of the old 
century remain Here I have been sitting reading that mo«t wonderful 
work — La Roche on yellow fever, wntten m 1653 Forty-seven years 
later it has been permitted to mo and my assistants to lift the im 
penetrable veil that has surrounded the causation of this most dreadful 
pest of humanity and to put it on a rational and scientific basis. I 
thank God that this has been accomplished during the latter days of 
the old century 

. . The prayer that has been mine for 20 or more years, that I 
might be permitted in some way or *!oractime to do something to allevi 

‘ * i the 24 buglers, all in concert, 

■ ■ ; beautiful it floats on the mid- 

night air . 

Dr Finlay’s 20 year old prayer had also been answered How 


: • I • 

therein a stone, rough in appearance, I picked it up and with the as 
si'tinco of my eflicient and faithful CO labonr Di Claudio Delgado, 


from the rough shell the stone to whose brilliancy none can now be 
blind ” 

Rut many were still blind, and roost of the world still disbelieved 
On Saturday, December 22, 1900 (the same evening that those “in 


^hich has continued to laugh at every solemn dogma proclaimed by 
the anomted . . 

“We sliall waste no time on this new ‘mo^uito hyTiothcsis’ further 
than to suggest that it is as ridiculous as the broom, sliovol, carbolic 
acid, and sewage hypothesis It occurs to us to say, only , that until 
some gentleman discovcre the causo of yellow fever, other gentlemen 
wiUbe Wiieto cut short their specolalions ns to its spread and projia- 
gation and devote tliem'clves humbly to its treatment Tlic latter is 
The rest of it is so far beyond the powers of the <<!ect " 

After their brief pau«c for rejoicing RmhI and his colleagues con 
tinued thoir work In the bodies of 12 more American and Spamsli 
volimtecrs (Benigno, Fernandez, Pre-ojo, Martinez, Jcniegan, Ol'on, 
rolk, Forb^ Andrus, West, Hanbeny, and Sonntag) yellow fever 
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was produced at will, cither through the medium of mosquito bites or 
bj injections of infected blood or serum Fortunately all these volun 
feers survived, thanks to the excellent care of Dr Koger Post Ames 
Tlieir problem sohed after just 8 months of work, tfie Board dis 
banded Camp Lazear on Marcli 1, 1901 Now armed with precise 
knowledge, Gorgas withm 3 raontli<»- freed Habana of its age old 
scourge Later, with this and other knowledge, he made safe the 
Isthmus of Panama for the passage of the commerce of the world. 

And what became of their battlefield, Camp Lazear? Revertmg to 
coramonplaceusesitwaslt«tfor40yeats Mr JohnMoran,Mr Luis 
Pogolotti (of Habana) and I hunted for it and rediscovered it in 
1040 Building No 2 is gone but Building No 1 still stands, creahng 
nith ago and sleeping in the Cuban sun At its back is an encroaching 
quarry , in front a field of corn 

Irovisiteditafewweeksago (March 1018) withhfr Moran and Dr 
Pedro Nogueira You will be mtcrcsted to Imow that the Cuban Gov 


u » '•men who banded 

for one country 
itries These 25 

men included 3 Cubans, 10 Americans, 1 Englishman, 1 Irishman and 
4 Spaniards Some were Catholic, some were Protestant, some were 
Hebrews United in a common cause they demonstrated magnificently 
the human capacity for greatness and courage It is such as they 
who reassure us of the inherent decency and dignity of man 


COMMEMOIUTION OF THE nFTJETII AMVIVERSARY OF 
THE DISCOVERY BY RONALD ROSS OF THE METHOD OF 
TRANSMISSION OF MALARIA 

A meeting was held in the departmental auditorium at 8 30 p m 
Friday, May 14, 1948, to celebrate the fiftieth anniversary of the dis 
rovery by Ronald Eoss of the method of transmission of 


uments and instruments relaU 

his microscope. In a reserved section at the front of the , 

were seated some 30 distinguished scientists and sanitarians who a 
done important work in the investigation and control of malaria 
After music by the United States Army Band, the meeting was 
opened with introductory remarks of the chairman, Prof 
Macdonald, director of the Ross Institute of Tropical Hygiene g 
land His opening speech was follovrod by incidental music by 
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Army Band The chairman tlien introduced Dr Paul T Russell, In- 
ternational Health Division of the Rockefeller Foundation, vrho, in 
turn, presented the orator of the meeting, Sir Malcolm Watson, cincn- 
Ins director of the Ross Institute 

After the oration of Sir Malcolm Watson on “Sir Ronald Ross,” the 
United States Army Band played tlio British national anthem, in 
recognition of the nationality of Sir Ronald Ross, and tlien the na 
tionalanthcm of the United States Thisconcludedthoexerci=ea. 

The addresses of the several speakers trill follow 

OPEMNC SPEEai BV niE aiAIRAtUS, PROF GEORGE 1IACDONALD. 
BIRECTOU OF THE ROSS INSTITUTE OF TROPICVL mCIFJSE, 
LONDON 

Sir Malcolm, Watson, Honor Guests, Fellow Delcgatc-i, and Mem 


- .1 , , 
r 

wanahip of Sir Eric McFadycn some long iimo ago to organise a 
tuitablo colclration of the jubilee of his discotcry l\e originally 
jntended that that celebration should be held in London o received 
the oflep of its celebration at this conference, and I wish to make clear 
otir comiDitteo's gratitude to the Government of tlie United States 
®''6^ni«ers of this conference for hiving made such an ap 

re made 

' Tlicjr 

Jiames are listed on the program you Imc For me to attempt an 
traluation of their individml rontributions ^\ould surely iniolvc 
*08 in faults of appraisal which would bo unjust I shall let their 
own works, which are well known to all of you, speak for tlicm I 
Wust, how ever, refer indiiidually to one, to say what a great pleasure 
* is to have With us that origiml pioneer in tho application of Ross’s 
iscovery, and now the honored vcterin of tropical hjgicnc, Joseph 

AugunmLcPnnce 

include men who Jme devotcii tlieiii''olves to the <tud\ 
h^f^’tologv of miUria, studies which have recently ciilminntcil 
iftc oiscovcry of the pre-oryllirocytic «tagei of nnmmilian I'toAtno- 
hot which hid, before that, already ojiciied up a great field of 

, ' • mahria Others by 

8 study outcome of the Far 

^istem B irthcr advanced ouf 
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was produced at will, either through the medium of mosquito bites or 
by injections of infected blood or serum Fortunately all these volun 
teers surviv ed, thanks to the excellent care of Dr Roger Post Ames 
Tlieir problem solved after just 8 months of work, tRe Board dis 
banded Camp Lazear on lifarch 1, 1901 Now armed with prease 
knowledge, Gorgas within 3 montlis- freed Habana of its age old 

5/V1ir?vr<« Jjotor rv fl o nnti a/I at* I I'va lia ca/a iha 

1 

commonplace uses it was lost for 40 years Hr John Moran, Mr Luis 
Pogolotti (of Habana) and I hunted for it and rediscovered it in 
1940 BuildingNo SisgoncjbutBuildingNo 1 still stands, creabng 
with age and sleeping m the Cuban sun At its back is an encroaching 
quarry , in front a field of com 

I revisited it a few weeks ago (March 1948) with Mr Moran and Dr 
Pedro Nogueira You will be interested to Imow that the Cuban Gov 
emment has now designated this “old warrior” as a national monument 
and we are hoping that it will be properly preserved 
In these days when man’s inhumanity to man is still so pathetically 


men included 3 Cubans, 1C Americans, 1 Englishman, 1 Irishman and 
4 Spaniards Some were Catholic, some were Protestant, some were 
Hebrews United in a common cause they demonstrated magnificently 
the human capacity for greatness and courage It is such as they 
who reassure us of the inherent decency and dignity of man 


COMMEIVIORATION OF THE nFTIETII ANNIVERSARY OF 
THE DISCOVERY BY RONALD ROSS OF THE METHOD OF 
TRANS’MISSION OF MALARIA 

A meeting was held in the departmental auditorium at 8 80 p m , 
Friday, May 14, 1948, to celebrate the fiftieth anniversary of the dis 
rovery by Ronald Ross of the method of transmission of malaria 
— ' ’ special committees 

I , d by a scientific ex 

I • • , with historic doc- 

uments and instruments related to Ross and his work, including 
his microscope In a reserved section at the front of the audi^<^ 
were seated some 30 distinguished scientists and sanitarians who ha 
done important work in the investigation and control of malaria 
After music by the United States Army Band, the meeting was 
opened with introductory remarks of the chairman, Prof 
Macdonald, director of the Ross Institute of Tropical Hygiene, J^ng 
land His opening speech was followed by incidental music y t 
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Army Band The chairman then introdaoed Dr. Paul F. Bussell, In- 
ternational Health Division of the Boekefeller Foundation, who, in 
tom, presented the orator of the meeting, Sir hlalcolm "Watson, emeri- 
tus director of the Ross Institute 

After the oration of Sir Malcolm Watson on “Sir Ronald Ross,” the 
Umted States Army Band played the British national anthem, in 
‘ ' ’ ’ - - — — 

i 1 the exercises 


OPENCNC SPEECH DY THE CHAIRMAN, PROF. GEORGE MACDONALD, 
DIRECTOR OF THE ROSS INSTiriTTE OF TROPICAL HYGIENE, 
LONDON , 

Sir Malcolm Watson HonAr 


whole economy and culture of the world for tlie good in a manner as 
decisive as that of the invention of printing centunes before 
The Ross Institute m London, which is directly charged with the 
perpetuation of Ross's memory, formed a committee under the chair 
manship of Sir Eric McFadyen some long time ago to organise a 
suitable celebration of the jubilee of his discovery We originally 
intended that that celebration should be held in London We received 
the offer of its celebration at this conference, and I w-ish to make clear 
our committee’s gratitude to the Government of the Umted States 
and the orffimeafo ♦i. r- — / - - t i_- i ’anap 

ve made 
’ Their 

lames are listed on the program you have For me to attempt an 
evaluation of their individual contributions would surely involve 
roe in faults of appraisal which would be unjust I shall let their 
own works, which are well known to all of you, speak for them I 
roust, however, refer individually to one, to say what a great pleasure 
It IS to have with us that original pioneer m the application of Ross’s 
iscovery, and now the honored veteran of tropical hymene, Joseph 
^TiSustinLePnnce 

Our 1™ — - — 1 , T 1 1 • 


.. , ' 1 “‘'•‘'•uiaiiy 01 me luimuuuiugy oi mauna utners ny 

e study of chemotherapy made the successful outcome of the Far 
War possible, and have smee tlien further advanced out 
Qtr^ R ^ of the prophylaxis and treatment of malaria Entomol- 
S® 3 have,hy their study of the taxonomy, bionomics, and physiology 
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of mosquitoes, made an effective strategj against them possible, and 
others have concerned tliemseivca in the production of new msecti 
cides, the advent of which is as important to the malanoM'^'jf <>s 


bu.m'.M ivjv v-iitt gUQtt ot mati, and that the pioneer in its apphea 
tion deserved credit equal to that g^nted to the pure scientist J 
am, therefore, particularly glad to n elcomo among our guests some 
of the pioneers of mahrm control m recent jears, men who, by the 
expulsion of AnnpAe^es gamhiae from Brazil and by the subsequent 
schemes of eradication of mosquitoes from other lands, have set ex 
amplcs which mil shape tho pattern of our behavior in future years 
Our orator, Sir Jlalcolm Watson, is most welcome Since 1900 he 
has been the disciple, colleagu — 

Ross, of whom ho will speak 
expressing our sense of honor 
duction to Dr Paul F Russell 
(Interval for music ) 

I introduce Dr Paul Russell to you with great pleasure, but some 
hesitation With great pleasure Wnuse ho is an old and much le 
spected friend , with some hesitation because there can be few peoplfl 
m tins auditoruun to whom it is necessary to introduce him Through 
Ins work, his wide travels, and the charm of his compony, he has 
gathered an almost unique circle of friends throughout the world 
That circle included Sir Ronald Ross during his lifetime and has for 
many years included Sir Malcolm Watson 
Dr Russell's participation m tins celebration is particularly happy 
on account of his great knowledge of malaria and its control, and 
because he is a true follower of Ross, who epitomised his whole pur 
pose in life m the words “I did not do this work on malaria lU th( 
interests of zoology, but m the interests of practical sanitation ” 
Russell has the same purpo«c, the cultivation of the field of knowl 
edge for the good of man The exact form which jt was to tak? 

' i with Samuel Tayloi 

• ’ aits Settlement Rural 

} the study of malaria 

and its impact on man, m order to develop methods for its contro 
which were within the economic reach of poverty stricken rural popu 
Ifttions It IS right here to recall that ot that time, over 20 

ago, it wa<? rnniTTinTiltr «V i 

be a p ,, 

Rus 

in 192 ' , 

ganization—the rural health centre, now generally reco^izea 
ideal— on which any programme of disease prevention must be base 
In the Philippine Islands, in 1929-^1, he earned out researches onto 
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the epidemiology of malana, in the course of which be brought out 
for the Qrst time important characteristics of the carrier, and thereby 
narrowed the field of attack necessary for its control By mrestiga 
tions into methods of control, particularly the use of pans green, he 
showed how that attack could be made And through his own actions 
and the pupils he taught, he initiated rural malana control in those 
islands 

In India m 1934-42, he carried out a long senes of researches which 
ended in the demonstration that by destruction of adult mosquitoes 
the peasantry could be protected from malana at a cost as low as 7 
United States cents per person per year That work, which marked 
the attainment of his object and seemed to many of us the achie'^e 
ment of the impossible was brought to an end by war Its exact 
method has since been outmoded by the production of new insecticides, 
but it set the pattern which is now at last being applied to the Indian 
countryside to the incalculable benefit of that country 
In war, his talents were used m the service of his country and its 
aUies In the South Pacific he laid down the principles which led to 
the conquest of the malaria whicli might have made victory impossible 
In the ileditcrranean area, he will be especially remembered for his 
work in restoring the destroyed malana control system m Italy By 
that work, he protected the allied forces, averted a major tragedy to 
the Italian people and restarted a control system, the subsequent 
aclueiements of which have been described to us at this Conference 
In America, he distinguished himself asa teacher and as the author of a 
valuable book on malniology 

He now enjoys the position of authority to which his experience 
wtitles him in the counsels of the United States the Bockefeller 
Foundation, and the “World Health Organisation It is with pride, 
as well as pleasure, that we call Paul Bussell a friend. 

INTRODUCTION OF SIR IHALCOLM WATSON BY DR PAUL F RUSSELL, 
INTERNATIONAL HEALTH DIVISION OF THE ROCKEFELLER 
FOUNDATION 

HT- ir ^ r" 

t 

I 

II Kings that Elisha said unto Elijah, “I pray thee let a double 
portion of thy spirit be upon me* Soon thereafter, “Elijah went 
up by a whirlwind into heaven And Elisha saw it, and tooktlie 
mantle of Elijah that fell from him and smote the waters ” (2) 

' lal anni 


Watson 
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Infirmary Ho was on his way to becoming an eye specialist, but 
a trip around the world as a sh pis surgeon and an aversion to cold 
weather turned Ins thoughts tonard the tropics So m 1900, with 
a Diploma in Public Health from Cambridge, and armed with courage 
and enthusiasm, with a keen mind and a sound body, developed by 
riding and yachting, T7atson left Scotland and moved 7,500 miles to 
Malaya There ho served 8 years as an officer in the Government 
Medical Service and tliere for 20 more years he carried on an active 
private and consultant practice m curative and preventive tropical 
medicine, especially m all phases of malanology 
ilalaya at the turn of the century was a land of promise severely 
blighted by malaria Perennial humid heat in this well watered land 
provided favorable conditions for AnopheUt mo'^quitoes, which at 

that time — - > j« j « r j 

dile, king Malay 

States, wl ' of the 

population died of malaria m a single year Iwo months after its 
opening, the important Port Swettenham nearby was ordered to be 
closed because of malaria Klang merchants suspended business for 
days to perform ceremonial rites that tbo malaria dragon might bo 
appeased and dissuaded from taking ever moi-o Iiuman sacnfice (3) 
Such was the mcnaang situation which faced the young distnct 
* * iny were 

^ on loca’ 

rubber estates as many as 150 in every 1,000 laborers were dying of 
malaria in a single year was a diallengo which "Watson accepted and 
magnilicently met Ho kept Port Swettenliam open, he lifted Klang’s 
malaria burdens, and ho contributed mightily to the development of 
the country Without malaria control there could have been no 
Malayan rubber industry 

^Vhy did Watson succeed so notably? Well, first, in contrast to 
most young phvsicians of that period, Watson believed his respo^ 
bility to involve **doing more than remaining in hospital all day 
treating patients, since to this tliere could be no end, if steps were 
not taken to prevent infection of the population ” (3) This strong 
belief in preventive medicine was the foundation of Watson’s work 
Secondly, Watson had read tliat malaria is transmitted by Aruipheles 
mosqjntoes and he knew that Boss was preaching mosquito reduction 
as a control measure He also was aware that few scientists agree 
with Eoss Indeed, the latter wrote in 1001 that he doubted if 
in Hong Kong and Lagos a single life anywhere had been 
attention to his mosquito malaria theory (4) Watson knew that tn 
^ 1 tr t 1 I , some success in con 

ommended ignoring mos 
kably well informed, far 

more so than the average Medical Officer of his time 
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as Director of the Institute, he taught hundreds of lay nnj medical 
students the principles of malaria control jMorcover, his account of 
“The Prevention of MaHna in the Federated Ifahy States” (3), 
published m book form, had wide and profound influence in the devcl 
opment of mosquito abatement Another textbook entitled ‘Rural 
Sanitation in the Tropics” (7) and many scientific papers also have 
had lasting value 

In 1014 the Rubber Growers’ ii^sociation presented Wat'on with 
an liononry gold medal In 1024 ho was knighted by the King of 
England and in the same year was made an honorary Doctor of I^ws 
by the Uniioraity of Glasgow In 1027, Sir Jfnlcolm was awarded 
the much treasured Stowirt Prize of the British ^fedlCaI Association 
and m 102S the Sir illiam Jones Gold Jfcdal of tlie Asiatic Society 
of Bengal The Sfaiy Kingsley Medal of the Liverpool School of 
Tropical Medicine was conferred on Sir Malcolm in 1034 and lha 
notable Albert Medal of the Royal Society of Arts in 193^ ^Sif 


laurels For exatoplc, during the past tlircc yeare lie has spent man? 
hours crawling through mines getting first hand information whiM 
would enable Turn to dense practical dust control methods for the 
prevention of silicosis In other words, Sir Jfalcolm still retains the 
vigorous mental entimsmsin of lus younger days and he still believes 
in direct action 

Mr CJiairman, Sfembers of the Congresses, Distinguished Guests, 


RFfTK^^CES 


(1) Mecroz n L. Ronald Boss Discoverer and Creator 

& Uonln I<td^ Londoo 1931 

(2) The Holy Bible II Bings 2 parts ol verses 0 to 14 

(3) Watsov Malcolu The rrevcntlon of JInlarla in 

States. E r SattOD A. Co New York lOSL 

(4) Ross RovAiD Mo^ulto Brigades 1901 

(5) Ross Institute Annual Report. London 1020 

(6) Watson SibIIalcolu Sir Ronald Ross and Malaya 

Malaya October 1932. 

17) Watson MALCOUt Burnl Sanitation In the Tropics 
don 1915 

(8) Whoa Who Adam & Charles Black London 1910 


p 28 George Allen 

the Federated Malay 


(Jonmal.) British 
John Murray 
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people? , I say not ait for art’s sake, or science for the sake of 
science, but both for humanity ” 

Here he stated the guiding principle of his life, and he pursued 
his principle at all cost hfr MascfieM said of Eoss on the same oc 


book, Ronald RosSf Discoi trer and Creator, which will interest many, 
for Mr Megroz wrote from personal knowledge of Ross They will 
be found in the exhibition 

The IkfAi.AiUA Discovmr 

For four years Ross worked on wrong lines and “fell into error,’ 
as ho tells us Then in 1895 he met Patrick Manson, a Scot despite 
his Christian name Sfanson, the “Nestor” of the younger workers 
in tropical disease, explained to Ross his rcrsion of the idea that 
mosquitoes spread malaria He believed, ns n result of work he had 
done in China in 1878, that the mosquito became infected with roalana 
when It bit a man with that disease, that subsequently it died on 
water, and that man became infected when Jie drank the water, Man 
son advised Ross “to follow the flagellum” when he returned to India, 
for he correctly believed that this “flagellum” was the form of the 
malaria parasite destined to infect the mosquito Unfortunately the 
“flagellum” behaved like the giraffe when it said to the leopard as 
he moved into the forest, “Now watch One two three — and where’s 
your breakfast?” 

It was two long years before Ross discovered what had happened 
to the “flagellum,” for it was even better camouflaged than the giraffe 
He was looking for a fine colorless thread quivering its way among 
blood cells What he found on the 20tli of August 1897 among the 
fibers of the wall of the mo«qmto’s stomach was a tmy cell with little 
black spots like little beady eyes staring up at him with not the 
quiver of an eyelid He recognized it as the malaria parasite He 
called the 20th of August, “Mosquito Day ” That night he added 
to his poem In Exile the following well known Imes 

"•Tkts day relenting God 

Hath placed vnthtn my hand 
A vsondroua thing, a!nd God 

Be praised At Hts command, 

Seeking hts secret deeds 

With tears and toiling "breath, 

I find thy cunmng seeds, 

O million murdering Death ’ ’ 



ProWemin f„ci " on milar,« “o^-^ndia GoTB,n! -^nerewas' 
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Presenting Gorgas for an honorary degree at Oxford in England, 
the orator said* 

“Tlie reputation of Gorgas as a scientist has been challenged in 
certain quarters, in view of the fact that he was not responsible for 
the actual disco\ erics without which his work could not have been 
done For this he needs no defense. Science and art are at their 
greatest when they ]om hands, and the man who acts as a link between 


its application But even when research has been undertaken with 
the sole aim of finding the cause of an epidemic fever or the source 
of an infection, the successful investigator would often cut a poor 
figure as the organizer of an expedition to stamp out the scourge in 
the light of his discoveries It is not only as a scientist but as a leader 
of men, as the hero of at least two of the most successful campaigns 
over waged, that the name of Gorgas will always be gratefully 
1 emembered ” 

Honour to whom honour is due 

In. Habana Gorgas found in Dr Henry Kose Carter, an officer of 
the United States Public Health Service, not merely a scientific ad 


of malaria in the United States 

An army requires more than a general staff, there must be efficient 
field officers First in the Mission at Habana, and later in Panama 
Gorgas gave Le Pnneo the task of field orgamzation and supervision 
in developing the attack against the mosquitoes of yellow 
malaria Subsequently at Carter’s insistence he became the chief field 
■ — r . T Panama 

. , , : ” a title 

I . tnce, the 

son of ’ , .‘-r, , shire mofter, 

gradu ■ « ' y> ’ 

jn 189 ' ■ leared yellow 

fever. the first time 

m its history since 17G2 . a r« 

His chart of the number of moaiuitoes swept up from the floo 

f f ^ T T> ^ ^ TrnT) for 


1^ Prince suggested he might wipe out malaria while they waueu lO 
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’ ... ^ t ed malaria 

‘ teclinique 
IS totally 

dillerent 

It was all pioneering work, but La Prmce had the essential quali 
tiea— unaginition, invent’on, energy, organising power. Like Ad 
toiral JTelson, he had a “blind eye” when a job had to be done in a 
hurry without approval from above He had also an insight mto 
the minds of mosquito and man Lo Prin<» knew that yellow fever 
did not automatically disappear when a town in the American tropics 
‘ - ■“ ' ^or he knew what 


ooked better and 
• when washed in 

pipe Water, and they were ready to fight for woman’s right to look 
her best I 

At the Seventh Congress of the Far Eastern Association of Tropical 
iledicme held at Calcutta in 1927 resolutions were passed on the 
control of malaria Among these was the following 

“The Congtesa deaitea to stress the need not only of thoroughly 
tmmed malarial research officers, but of expert malansl engineers in 
whichever type of malaria prevention is at stake.” 

I have heard with pleasure tliat n umversity has conferred the 
degree of doctor 0 * '' — — v t, t>- - .v- 

tem and exempli * • 

pleasure to recorc 


Ciusia IN Tire West 

‘I am sorry for you tonight, Hr President,” wrote his friend Dr 
Alexander I.ambert to President Tlieodore Itooscvelt in 1905 “You 
are facing one of the greatest decisions in your career Upon what you 
decide depends whether or rot you are going to get your canal If 

Ton fill »1 TJ _ *1 l e _ 4«» 11 1 


uiuj 01U5 wuj of conirouiMg yeiiow ie%«.r uiiu miituiu, uiiu luai is 
the eradication of mosquitoes But it is your cahal, you must do 
the choosing, and you must choose tonight whether you are going 
to budcl that canal ” 

It was a critical moment for the canal The Canal Commission had 
recommended that Gorgas should ho di'niisscil and “replaced by a 
man w ith more practical ideas.” 
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To add to tho President’s difliculty, Gorgas’s dismissal was sup 
ported by the then Secretaiy for War 
Witli my own cars I heard GorgaS tell that to a great congress of 
physicians and surgeons hero in Washington in 1013 
Indeed it was a critical moment for more than the canal The 
wrong decision would havo set back the control of yellow fever 
throughout tlie Western Henuspher^ and might Iiare Jed to its spread 
to Asia "Wlien yellow fever struck Jlcmplus, Tenn, in 1878, it 
killed 4,200 out of C,000 whites between the IGth of August and the 
27th of October Tho life of the city was paralysed, and all fled 
who could In Asia there are more than 800 million nonimmiflie 
people, and there is no reason to think that their mortality would 
be less than that of Slemplus in 1878 were a yellow fever epidemic 
once started Well might Sir Patrick Slanson desenho an outbreak 
of yellow fever in Asia as a world disaster of appalling magnitude 
There is still a danger to Asia from yellow fever spreading from 
Africa, as I pointed out ofllcially to the Government of Malaya m 
1014 and said m my liiiral Sanitation tn the Tropics, published in 
1915 

The President made the right decision Gorgas remained, and was 
promoted to membersJiip on tJie CanaJ Commission 

Rockefeller Founpatjon 

The world has reason to recall with gratitude the names of many 
great citizens of tlio United States of America 
In creating the Rockefeller Foundation and the International 
Health Board, Mr Jolm D Rockefeller planted a tree of life and 
‘ the leaves of the tree were for the healing of the nations " It would 
take volumes to record all its deeds of mercy Here I can speak only 
of its work against malaria In addition to that done in the southern 
States of the United States of America, it taught Europe and the 
Malaria Commission of tho League of Nations that it was cheaper 
to prev ent malaria than to cure it, and the cooperation of Hackett and 
Missiroli cleared malaiia out of the Roman Campagna where it Jiad 
held sway for 2,000 years 

Its high water mark was in eradicatmg AnopkeUs ganibiae from 
Brazil and from Egypt ITiere is nothing more brilliant in the history 
of the prevention of maJans than that described by Soper and Wdson 
in the book Anopheles garrUnae m Brazil, 1935-1940 They threw 
this African invader out of Brazil and saved the whole iVestem 
Hemisphere It prevented the deaths of millions of people whiA 
the spread of this winged terror would have made inevitable Indeed, 
it stands out as one of the greatest sanitary achievements of all tune 
And now we must turn to India, the birthplace both of Ross and 
of his discovery 
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Crisis in the East 


pends whether or not millions of your fellow men will live or die 
The decision must be yours You must make it today ” 


temew lasted 3 minutes 

Eoss left India on the 24tli of February 1898, weary and worn from 
his long researches But the cool weather and rest on the voyage re 
Tived him and he thought as he sailed along the sunny Spanish shores 
‘In two years We shall stamp malaria out of every city and large 
town in the tropics — at least if they possess sanitary departments as 
m British possessions And tins is not tho dream of a visionary 
ily experience of sanitation m Bangalore has taught me what few 
®«dical men possess^a thorough knowledge of town management, and 
I knew what I was talking about— sanitary organisation, town cleans 
ing, sanitary engineering, houses, yards, sewers, official procedure, and 
the rest of it " 

He had the further qualification of having studied and taken the 
diploma of public health of London, and having studied the new 
of bacteriology under Klein on his leave m 1880 
Tlie voyage had revived his hope, and hope like 
. . hicr^semhUth 


How descriptive of Boss's life Sliake^pcare's words are — with its 
hopehnd despair, its joy and sadness, its tragedy, tnumph, and defeat 
“ut, thank God, it was triumph before the end 
On his arrival in England in March 1898, he look a poorly paid 
•ppointment at Liverpool instead of starting practice in London, so 
tnat he might continue his rcseardi in Inalana and make a ^tart on 
prevention In the same year, he confiimed his di 2 co\ cry in the Afn- 
™n AnopMet at Sierra Leone, and on Uio 2d of July 1001, started 
* ' ' • with money provided by 

‘ jraveenment would cou- 

^ But It did not do so, and 


71504*— 19 — ,ot 1- 
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of this esperiment was near I/ihore, India The experts in India 
concluded that antihrvnl operations were “difficult,” ‘ineffectual’’ 
“useless,” and “futile ” 

The one man essential for success — Konald Eoss with his practical 
experience — was G,000 miles away; nor was there an engineer hie 
Le Prince of Panama or Harold Gray of California in the team, or 
the result would haie been vciy different 

In a letter to me in 190f, Eoss wrote “I fear that experiment will 
put back the hands of the clock in India for another generation ” It 
Mas to do so, and not merely m India but in extensive regions of the 
wo ■' '* ' ’ t * X _ 


Pr 

made in the Calcutta office • — t 

In llacedonia, m 1917-J 
British Army “Sfalana 
tion, ’ IS printed in the Official History of the War 
In Ceylon, m 1934-55, a malana epidemic killed 80,000 people For 
800 years malaria had made uninhabitable about one third of the 
island, m nhich the remains of a great civilization lay buried under 
i mantle of green jungle 

When the last war broke out, the West African ports were as 
malarious as caer So when the allied forces landed to make air 
bases for the Middle East, «ome 80 percent of the men became m 
fected Brazil pointed out that these ports were a danger to the whole 
\\ eetein Hemisphere in expoUing Anopheles pambiM and other pests, 
and she was entitled to do so, for had she not already thrown A 
ffombtae out of her owm territory f 

Tub Man Eoss 


By 1904 his critics were m full cry Their arguments were 

1 It was impossible to reduce mosquitoes 

2 Jlosquitoes like Nature abhorred a vacuum — they would flow mto 
any area m which they had been dretroyed — if you hadlnanaged to 

do the impossible , , 

* i 1 „ r-ttVa Anopheles 


.X better 

nding 

fter 

And all this m spite of the well known facts — mdeed, proved ^ 
Dempster’s brilliant work m India 100 years ago — that malaria w 
a very local disease, also that well fed and well housed British an 
American soldiers in malarial regions suffered severely from malaria, 
and that successful mosquito malana control had been done at Ha a i 
Panama, Ismailia, Malaya, and dsewhere 
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I I 

hid tlieso qualities under a mask of indifference , it was said that he 
was not made for commerce with his fellows , and even that he was 
not a scientist — this latter by a well known scientist to myself 


mistakes, Eoss forgave him 


A trickster he never forgave, unhappily ‘the cunning keep the 
cfoto”, for in England as in Denmark, ‘A man may smile and smile 
and be a villain ” 

Unhappily, too, his critics were in the inner lines “After his 
discovery, the rest of his life was devoted to enlarging and com 
pleting what he had begun It was passed in an obscurity which 
I* to occasion surprise in the future as well as regret,” wrote 

1 


Eut the day of tribulation for the tribes of tlie Plulistincs was nigh. 

“/’car not Vnaheath the nailed falchion. Try 
The end For \n the endy viho dares deny 
The utter truth vnU slay the utter he ” 

—11.11.1800-03. 

The Eoss Institute or Tboficai. AIeoicive and Hospital for 
Tropical Diseases, Potwet, London 
A proposal to establish a Eoss Institute, made in the Txrnes^ Ion 
on on the 23d of Juno 1923, was backed by many of the mo^ dia 
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tmguishcd men m every sphere of life At the end of 1925 the 
Institute was opened, and under the wise guidance of Sir Charles 
McLeod, Sir Austin Chamberlain, Mr A Chester Beatty, and Sir 


Ross’ death it has had two directors, myself until 1943, and Dr G 
Slacdonald since An important contribution to its success has been 
the Industrial Advisory Committee, which meets in the city of London 
for the convenience of its members Its proceedings, which are widely 
circulated to the press as well as to its members, set out that “The 
Ross Institute Industrial Advisory Ckimraittee was formed in 1928 
to keep Industry m touch with Science to make the Tropics Healthy, 
and to Expand tlie Markets of the World ” 

It has been fortunate in its chairmen, Mr A W Still, a past presi 
dent of the Institute of Journalists, Jlr G H Masefield, a brother 
of the poet laureate, and Mr A Wigglesworth, a leader in the African 
sisal industry Of great value, too, has been its Malaria Course for 
Laymen Nearly 1,000 men from many parts of the tropics, and of 
every occupation, took this course between 1028 and 1938 
Such was the success of the Ross Institute m its work overseas that 
it received and accepted m 1933 a proposal for amalgamation with 
the London School of Hygiene and Tropical Medicine— itself founded 
^ • * •r. w M 1 , The Ross In 

• , work in the 

it the school 

I • *1 Foundation, 

nonpolitical and nonpartisan, have been welcomed by kmgs and 
princes, by governments, by great tropical industries, and by societies 
of neasants and humble foUc Today tliey are working in most tropi 


Mau\ta 

In 192G, Ross visited Malaya I had the pleasure of diivmg him 
for hundreds of miles and showing him work for the preiention of 
mafaria He wa? acci’amierf antf erefy'vA’eav, /*r of 

Malaya, official and unofficial, had seen the benefit of malarial pre 

■ ■ e 

greatest sanitary achievement ever accomplished m tne iJiiubU lj 

^ In 1875 the British entered Malaya at the invitation of tlie Sultan 
to stop civil war and piracy 
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Not only was Malaya advancecl m sanitation, but many tributes 


here they had a great many races who were living happy and con 
tented lives in spite of ”” 

ture They were toget 
genuinely friendly feel ^ 


soil was fertile for their happy life, which was necessary for the culti- 
vation of the friendly feeling ” He also referred to the value of 
science 

From Malaja, Ross traveled to Calcutta There a Memorial Gate 
at the Presidency Hospital, where he had completed his discovery in 
1808, was opened by H E tiord Lytton, Governor of Bengal, after 
an interesting address by Sir John Megaw— later the distinguished 
director of Ross’ old service 


Anuca 

Ross was greatly interested when, m 192&, the Ross Institute began 
work on Mr A Chester Beatty’s group of copper mines in Northern 
Rhodesia, for he had not forgotten the neglect of his work in West 
Africa Mr C R Harrison, originally a rubber planter in Malaya, 
organized the antimalanal work, mainly by drainage and oiling, pro 
ducing an immediate effect on the sick rate and death rate 
uTien I Visited Rhodesia in 1930, a senior government medical of 
heer said that as a mosquito could fly 5 miles and one mosquito could 


1 met him again lie said so 

, Ihis part of Africa — 600 miles from the Equator — sanitation on 
the mines Included the control of the two great African earners of 

inalana, Anor* ’ ^ i . i 

•hg in the ev 

their hot ■ 

from mud huts which they shared with a whole host of animals and 
lice, ticks, rats, mice, and snakes — brought with them 
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healthy as if they lived in a temperate region Very remarkable, 
was how tlie African women rose to their now surroundings — a^garden 
city, ns I described it in a special article in the Times^ London, on 
February 10, 1040 “But already the copper mines have shown the 
African what a better standard of life means, have stimulated tie 
woman to seek it for herself and her family, and, not least important, 
have taught her to live it ” 

At a recent meeting of the Royal African Society in london tliere 
was a rather inconclusive discussion on the problem of incentives and 
how to induce the * ‘ . 

languages and nit 
other, how to get 

enough to pay for social services, instead of having for his hrst objec 
' ‘ ativc officer said 

* three lines the 

nomie, and they 

had been taken m that order With all due respect I would sugge^ 
that this 13 the wrong order, that a lesson be taken from Malaya, 
that the copper mines should teach to all m Africa less of an infen 
onty complex to pests and parasites, and that the whole African social 
structure should be built on a “healthy village” such as I suggested 
T '■*' ''' tallurgy, London, 

I invejiot seen any 

• y surplus energy, 

who were sodden with disea«e And it seems to mo that to expect 
it from the Afncan can only come from never having seen such a 
change m a man’s physique and energy as occurs on the copper mines 
after a year’s residence or on an estate m Malaya I commend these 
matters to those responsible for the Afncan Continent. 


In 1930, a branch of the Ross Institute was founded in India 
through funds provided by S«r Charles McLeod and his friends^- r 
G C Ramsay was placed in charge Bnlliant results followed r 
Ramsay’s scientidc and practical organisation I can only summarise 
them The health of Europeans and Indians improved, wages and 
profits increased, 600 young Indians were trained as malana^rvey 
ors, antimalarial work was stimulated throughout India 

’ ’ J Ramsay supplied most ot 

Army for service from v/est 
• received decorations froin 

Majesty the King Ramsay reteiveu the Kaiser i Hind 6 a 

and later the Companionship of the Most Eminent Order 
Empire gjj 

he was mi ' c 

Empire (I ,r 

ceeded by • • 
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who, as a lieutenant colonel m the Boyal Anny Medical Corps, denied 

I ■ landing examples 

, , » ' ■ ' reduction in the 

tropics — Habana, Panama, Brazil, Northern Bhodesia, India, and 
Malaya They may be compared to the advantage or disadvantage 
of one another as the critic may be biased In truth they are com* 
plementary and confirmatory, each has developed on the lines best cal 


unfortunate human beings 

Thank God, these six bnltiant achievements do not represent the 
total use made of Ross’ discovery Bi the last 10 years or so there 
has been a great expansion of the tvort, so that in this Jubilee year 

Tnz Sun Never Sets on It 

Tou see it in the southeastern States of the United States of 
America, where the work of the TVA is an outstanding achievement 
m Conserving and using water for navigation and agriculture rather 
^an running it “down the drain” as a waste product into the sea 

Their . . 

Span . . 

India • 

Ion, where there are schemes to reclaim the land so long abandoned to 
malaria , in Burma, Malaya, the Dutch East Indies 5 m Borneo , in the 
Philippine Islands where Dr Paul Russell worked (as well as in India 

Knfnw Vn 1 .1 - ~ 

the A . ■ • 

great ■ • ■ . 

Hermsand Gray began as far back as 1911 Their work and experience 
’^ere invaluable jn the war, and form the basis of their book on mos 
control which must find a place in every library 
That IS the account of our stewardship 

StmsET 


“IT^a/ctcr icay my years deehn^, 

/ felt and feel, tJio' left alone, 

Bts ieiny leo^tny tn mine own. 
The footsteps of hts life tn nunc,” 



78 


TROPiCAli im>lClNi; AND MALARIA 


Beclton X — Tbowoai. Viterinabt Medicine 

Dr Herbert Clarfe Panama — Honorary Chairman 

Dr I A Galloway United Kingdom— Chairman 

Dr G D Hhalerao India — Vice dtairmaD 

Col Anacleto B Coronel Philippines— Vice Chairman 

Dr It A. Kelser United States — Secretary 

aiaj T O Jones United States — ^Assistant Secretary 

Section VI — Pdblio Heaith 

Dr L. \an Hoof Belgium — Honorary Chairman 
Dr Angel de la Garza Brito Mexico — Chairman 
Dr A H Baldwin Australia — ^Vlce Chairman 
Dr TV T? Peter United States — VleeCbalrmiii} 

Dr Henry E Ueleney United States — Secretary 
Dr Pasqunie Pesare United States — ^AssKtaot Secretary 
Dr InnoM Morlyama United States Assistant Secretary 

Section XII — Medicai. and VerEaiNABT Entouoloot 

Dr W B Herm« United States — Chairman 
Lt CoL Jaawant Singh India— Vice Chairman 
Dr P A BiutOD United Kingdom— \ Ice Chairman 
Dr Hector A. Coll Argentina— \ ice Chairman 
Dr Fred 0. Blsbopp United State^Secretary 
Dr E F Kntpllng United States— Assistant Secretary 


PRINCIPAL OmCERS OF THE SECRETARIAT 


Secretarv General Dr Wllbar A Sawyer . ^ ^ 

AstUtant Eeeretarta General Harold O KIssIck Dr Willard H Wrlgl t 
Special Aiiutante William L Breese Gertrude HcDderson J Ward Lone 
MaJ Jack Walden 
Protocol Officer Edward W Nash 
Preu Officer Frank Standley 


elf 


Archivist Mary Uaslacker 




Stenopraphio Supervisor Eva A Karplachek 



OITICErS and COilMTTTEES OF THE CONGRESSES 
COMMITTEES OF THE CO>GRESSES 

CRZbe^TIALA COtlUlTTCC 
Dr Amador Neghme Rodrlene* Chile— ^batrnmn 
Dr A 11 Baldwin Anatralla 
Dr JoSq Fraga de AzeTedo Portugal 
Mr 3 V. ard Low^-Secittary 

llEBOLOTioiB CoMurrm 

Dr Ernest Carroll Fanat United Staled of America — Chairman 
Dr Lonls van den Berghe Belgiom 
Dr Heitor P Frdea Brazil ' 

Dr Mnstapha Bey Fahmy Sorour, Egypt 
Mededn General tlanrlce Peltier, Prance 
U C0I.U K Mridl PaWslan 
Dr FrandscQ J Dy, Bepubllc of the rhllli^tncs 
ifr William li Breestr— Secretary 

Couurrm o'* DoiicrATio^a for Uzubus of tdc Intebim Couujttzk 
D r Leonard A. Scheele United States of America— Chairman 
Dr L. Van Doof, tJelglam 
MMecIn Gen Ifarcel Vaueel France 


1 I M Cameron Canada 
• rof Jerome Bodhaln, Belgium 
Dr H C lion China 
Dr \ Pardo Costello Cuba 
^ L A Oalloway. United Kingdom 


PUEPAIIATORY ORGANIZATION 

SPO>SORS 

The United States GoTcrnment through the Department of State with the 
ep^ratloD of the following agencies and aocletlea 

CooFtaaTrya rEoauL AoErciaa 
Dhrran of Medicine and Snrsery, United States Nary 
Department of Agriculture. 
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COOPER^TTRO SCIEKTtriO SOCIETIES 
American Academy of Tropical Medtdne 
American Association for the Adpancement of Science 
American Association of Economic Entomologists. 

American College of Physicians 
American Dermntologrlcal Association 
American Medical Association. 

American Public Ucalth Association 
American Society of Parasitologists. 

American Society of Tropical Medicine 
American Veterinary Medical Association 
Entomological Society of America 
Medical Society of the District of Colombia 
National Malaria Society 
National Research Connell 
Sonthem Medical Association 


COMMITTEES 


Oboariziro Couurrm 


Dr Leonard A Scheele Chairman 
Dr George K Strode Vice Chairman 
Mr Clarke L. WlUatd, Vtee Chairman * 
Dr IVUbur A- Sawyer,r#t«utlraSfcreWry’ 
Mr William L. Bteese Secretary 


Dr Fred C. Olshopp ‘ 

Dr Mark F Eoyd ‘ 

Dr Detler W Dronk 
Dr W 11 Cart' 

Dr Rolla E Dyer ' 

Dr Ernest Carroll Fsust' 
Dr John A Ferrell 
Dr Joseph M. ilajman Jr 
Dr William D Howell 
Dr Raymond A. Eelser 
Sir 0 P Loranz 
Dr Thomas T Mackle 


Dr Denry E. Meleney 
Dr a F W Mnesebeck. 
Mr Dosll OCoaaor 
Mr W D Reed 
Capt James J Sapero* 
Dr James 5 Simmons* 
Sir Clarence Sterling 
Dr Lewis H Weed ' 

Dr Fred D Weldmnn 
CoL Tom F Whayne ' 

Dr Louis L. Williams Jr ' 
Dr WUlard H. Wright ‘ 


iNTEBaocmr Couuittes 
Dr WlUard H. Wright, CTAoIrmon* 

Dr W W Cort. Vice Chairman* ^ 
Dr Wilbur A. Sawyer, ExecuHie Secretary’ 
Jlr Ernest Gamacbe Treaturer 


Dr Mark F Boyd.* 

Dr Detlev W Bronk. 

Dr Rolla E. Dyer * 

Dr Ernest Carroll Faust * 
Dr John A Ferrell 
Dr Edward M Gunn 
Dr Joseph M Hayman Jr 
Dr William L Howell* 
Dr Raymond A Kelser 
Mr C P Loranz 


Dr Thomas T Mackle 
Dr Henry E. Meleney 
Dr O P W Mnesebeck* 
Mr Basil O Connor 
Mr W D Reed' 

Dr Fred L. Soper 
Dr George K Strode. 

Dr Lewis H. Weed.' 

Dr Fred D Weldmsn 


1 Utmbera oi eiecutlve committee 
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3/rs P&Jil B Mflgnuson 
Mrs Robert E Sloran 
Mrs Johct R Murdock. 
Mrs Thomas B Notao 
Dr Elizabeth Parker 
Mrs Thomas Parran 
Mrs. W W Peter 
Sirs n L. Pugh 
Mrs W Doyle Reed 
Mrs Stuart A Rice 
Mrs William B Sanders 
Mrs W A Sawyer 


Mrs L A Scheele 
Mrs. Thomas L. Smith 
iirs Fred L. Soper 
Mrs Claude A Swanson 
Mrs Louis Thomen 
Miss Ileleu L. Trembiey 
Dr Stella Waraer 
Mrs Tom F Whayne 
Mrs Garke L. Willard 
Mrs. Ellen S Woodward 
Mrs. Willard H Wright 


PiTBUc REunons CouuirrEz 
Dr GrIRlth E. Qulnby Chairman 
Captain DUton Rose Vies Chairman 
JIaJ Jock T Walden Eecritarji 

Mr James II Boughton CoL Joseph H McNlnch 

Miss Eleanor M Coffin Mr Frank gtandtey 

Miss Jeaa Henderson Mr William A. Wood 

Dr Saul Jarcbo 


ExniBiTa CoMumce 


De George W Bachman 
Mr Joho Bozlcevlch 
Mr Dwight Garrison 
Mr Gale Griswold 


Dr E. M Guon Chairman 

Dr Thomas G HdR 
Mr M r Joses 
Mr nermas Von Cott 


WatTEB RezD CcLCBUTiois CoUutrrtE 
Col Joseph F Slier Chairman 


Dr Walter A. Bloedorn 
Brig Gen George R Callender 
Dr Hugh S Gumming 
Gapt E O Hakausson 
MaJ Gen MerrltteW Ireland 


Sawyer Secretarv 
Brig Geo Jefferson R Kean 
Rear Adm E R Stitt 
Dr Norman H Topping 
Col Tom F mayne 
I^ Joseph H. White. 


Ross CexcDUTion CoutfnrKE 


(London) 


Prof P A Boston. 
Mr R W B Dunlop 
Sir Charles Jeffries 


Sir Eric Mflcfadyen Chairman 
Prof a Macdonald. Setretarp 

Mr G E Masefield 
Sir Malcolm Watson 
Mr A Wlgglesworth 


Ross CnisnaTioir Comkittce 
(WoaAOtpfon) 

Dr Louis L WnUams Jr Oha rman ^ 


Col Tom F Whayne M C USA Tice Chairman 
Dr WHhur A Sawyer Eecretaru 

Dr G Robert C<»tney 

Asst Surgeon Gen Mark D 
n s p as 


Dr Fred C Blshopp 
Capt Otto L. Barton M O U S. N 
Brig Gen George R. CaUender M C 
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Dr George K, Strode Vtee CKa man 
Mr Erocst Gazcache Bdcntary Trca»urer 

Dr Jean Curran Dr Edward I Sallsbur> 

Dr Thomas T Maekle 


Pboouu Couurrm 


Dr Wilbur A Snwrer Chairman 
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Dr Fred 0 Blshopp 
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Dr W W Cort 
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Dr John A. FerreU 
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Coniener Section VIII 
Dr Henry E Ueleney 
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Dr Thomas B Turner 
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Dr Pred D Weldman 
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Dr William L Howell 


Dr John It. Murdock 
Dr W W Peter 
Mrs Stuart A Rice 
Capt- J J Sapero 
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C6L Tom F Whayne 


WOMERS HOSPITAUTT COIIUITTB 


Mra George C. Marshall JJonorarv Chairman 
Dr Elolse B. Cram Chairman 
Mra. James A. Doull Secretary 
Miss Ruth T Reed. Diaieon loitA Enlerta nmeni Committee 


Dr Sophie D Aberle. 

Mrs. Clinton P Anderson 
•Ira. W R. Aykroyd. 

«rs. Marshall C. Balfour 
»*« George C Beach 
"rs, Fred c. Blshopp. 

Mrs. Raymond W Bliss 
Mrs. Frederick K. Brady 
Jjr*. Charles t Brannan 
..r*- l^suel EJ. Bastnmante. 
“«• T R, Cajtgas 
«r»- Agnes Chagas. 


Un. Robert G Coatney 
Mrs. W W Cort 
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Mrs. R E. Dyer 
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Mm. Rufus Holt 
Mn. WUtUm Alien Howard. 
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Sirs Atbirt B Kenner 


A WbeoauDltfe. of tbe tatenocUty eonisltte*. 



RULES or PROCEDURE 


{As distr^vied tn English, F rench, and Spanish and adopted ly 
Cimgressea on ^ay JJ, J948 ) 

Section /. Cateoorhs or 5£EMBERsntP 

A-KTictu 1 Theto sliall bo tho following categories of participant 
the Congresses 

1 OiKcial delegates Official Government rcpresenlatives 

2. Institutional delegates Representatives of invited univcrsii 
societies and scientific and philanthropic organizations interestw 
tropical medicine 

3 llembers Phjsicians, scientists, and other professional pc^ 
qualified in tropical medicine 

4 Sustaining members Persons, firms, corporations, and org 
zations contributing toward dancing the Congresses 

5 Associates (a) ifembers of the families of delegates and s 
bers, (J) Nonprofessional persons interested in tropical medic 
(o) Students 

I t „„a] piemt 


article 14 

Associates shall h»\ © tlie privilege of attending general and sec 
meetings but shall not bare the right to present papers, partici 
in discussions, nor vote 

.Section U Doties or OaoAinziNa CoMinTTEB 

* ‘he ( 
oj 


(5) To designate a convenor for each seciioiu 

Section III Persdvnel aud Doms 
Art 3 Temporary President Tlie President of the Umled Si 
of America shall designate the Temporary President of the 
who sliall preside at the opening session and shall continue to V 

le Congresses the 1 

. Credentials 

, • dents 
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BEX>TSnlXE PBOOKAU COUUfTTEE 
Dr Fred C Bishopp, Cluitnnan. 

' Dr H. C McPhPP 

Mr B O Blonre 
Dr O E Reed 
Dr C F Speb 
Dr Hazel K Stiebelins 
Ettu CoHasEss AcnriTiEa CoMumrp 
Dr James A Donll, Chairman 
Ur Earl A Dennis Dr George Payne 

Ur C Reed Hill Dr Lonla L. Wlllltms, Jr 

Pix»ABT Sessions CouiftTTEE 
Mr Clarke L. Willard, Chairman 
Dr Wilbur A Sawyer Dr Willard H W rlghL 


Ur J L. Boatman 
Dr F P Culllnan 
Dr R E Hodgson 
Mr A S Hoyt 
Mr C A Losan 


SUSTAINING ftlEMBERS 

American and Foreign Power Co Ir>c 
American Medical Association 
American National Bed Croes 
Arabian American Oil Co 
Bnrronghs, lyellcome A Co 
California Texas Oil Co 
Cinchona Products Institute 
Coca Cola Export Corp 
joUmatlonal Business Machines Corp 
Werle taboratories 
Pan American W orld Airways 
^cherlDg Corp 

^ny Vacuum Oil Co . New York, N T 
Standard Oil Co of New Jersey 
<-Qlted Fruit Co 
Youngstown Sheet A Tube Co 


OlBEB CONTOBUTOaS 



o^oiw prlcote organisaliom hai« eontrthaleS lo the Inierrocieiv Com- 
"tt loinird the ejpenee* 0/ lb« Conpresses 
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(ff) To perform suc}> other functions as miy bo assigned to him 
by tlio rules of procedure, bj the Congresses or by tiio President 
of the Congresses 

Art 0 Section officers The sections shall each elect n chairman 
and two vice chairmen Tlic comciicr shall become Secretary 

Section IV CnFDLVTivis am> Resoitjtions CojmmEES 

Art 10 (a) A Committee on Credentials shall be appointed by 
the Temporary President and stiall be composed of one member from 
eacli of three of the official delegations The committee will examine 
and report to the Congresses on the credentials presented 

(J) A Committee on Resolutions shall be appointed by the Presi 
dent The committee will review resolutions and proposals to be 
submitted in general meetings and decide whether and m what form 
these shall bo submitted to consideration 

SectwnV Sections 

Art II Tlie Congresses shall be composed of tlie following see 
tions 

I Research and Teaching Institutes 
II Tropical Climatology and Physiology 

III Bacterial and Spirochetal Diseases 

IV Virus and Rickettsial Diseases 
V Malaria 

VI Helminthic Diseases 
VII Protozoan Diseases 
VIII Nutritional Diseases of the Tropics 
IX Tropical Dei matology and Mycology 
X Tropical Vetennaiy Medicine 
XI Public Health 

XII Medical and Vetennaiy Entomology 
No sections other than those enumerated above shall be recognized 
The various sections of the Congresses may meet simultaneously 
The details of arrangements of the program of each section will be 
in charge Of the Program Conunitteo of the Organizing Committee 
and the respective conveners , with the collaboration and approval o 
the Secretary General 


Section VI Lanouaqes 

Art. 12 The official languages of the Congresses shall be (1) Eng 
hsh, (2) French, and (3) Spanish English shall be used 
workmg language in the conduct of the deliberations and the ora » 

of the conclusions of the Congresses However, discussions rom 

floor may be conducted in any of thethreo languages 

It IS pennissible to speak m otlier languages if the spea 
pishes interpretation intcran official language 
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Tho Permanent President sKall be elected by the Congresses 
The Congresses shall also elect three Vico Presidents ivho in the ah 
sence of the President shall preside in rotation m alphabetical order 
by country in English 

Abt 6 The duties of the Permanent President shall be 

(а) To appoint a Committee on Besolutions as provided m article 
10 (b) 

(б) To preside at the meetings of the Congresses (He may dele 
gate the Chair ) 

(<?) To concede the floor in the order in which requested 
(<^) To decide all questions of order raised during the debates of 
the Congresses Nevertheles, should any delegate or member so 
request, the ruling made by the Chair shall be submitted to the 
Congresses for decision by a majority vote 
{e) To call for votes and to announce the result of each vote to tho 
Congresses 

(/) To determine tho order of business 

(?) To prescribe all necessary measures for the maintenance of 
order and compliance with the rules of procedure 
^ 7 Honorary Presidents and Vice Presidents 
The Congresses may elect three Honorary Presidents and six Hon 
orary Vice Presidents on the nomination of the Organizing Committee 
ana each section may elect an Honoraiy Chairman on nomination 
ftota the floor 

^ 8 Secretary General and Deputy Secretary General 
The Secretary General and the Deputy Secretary General of the 
shall be appointed by the President of the United States 
The duties of the Secretary General and Deputy Secretary General 
shall be 

(a) To organize, direct, and coordinate the work of the secretaries, 
assistant secretaries, secretaries of committees, interpreters, clerks, 
and other employees whom the Government of the United States of 
^erica may appoint for service with the secretariat of the Congresses 
Both shall ^so assist in and coordinate the work of the sections and 
‘^^^ttees of the Congresses 

(o) To serve as the principal adviser to the President of the Con 
on parliamentary, prondural, and protocol matters 
(^) To receive, distnbute, and answer the olEcial correspondence 
Ml in conformity with the resolutions of that body 

(“) To prepare or cause to be prepared under his supervision, tho 


ou wftich they are required to present reports, and place at the disposal 
j committees and sections everything that may be necessary for 
tno discharge of their duties. 

(/} To prepare and circulate notices of the hour and place of 
Meetings 
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r&um4 should bo jn one of the official languages and should not exceed 
500 words 

The chairman of an\ session may give the floor to persons not 
delegates or members but who are particularly qualified to discuss 
the subject under consideration 

Section X/ lIonoNS, Kesolotions, Recxmimendatioks, Etc 

Abt 17 (a) All motions, resolutions, and recommendations shall 
be presented in one of tlie official languages 

(6) If it is desired to offer a motion that applies to a question not 
appearing on the agenda, it must be presented in writing to the chair 
man of the section or to the Secretary General 

(c) All resolutions pertaining to the agenda of any of the various 
Sections shall be presented in writing to the chairman of that section. 

(d) It is the duty of the secretary of each section to prepare recom 
mendations, resolutions, or conclusions of the discussions pertauung 
to the work of the section 

(<) The presentation of any resolution shall not exceed 5 minutes 
and the discussion by any one member shall not exceed 3 minutes 

(/) All resolutions to bo presented in plenary sessions shall he 
submitted in writing to tlio Secretary General for reference to the 
Resolutions Committee, which Committee shall mate report thereon 
to tlio Congresses 

(ff) The re«olutions of the Congresses shall be acted upon m a 
plenary session of the Congresses and decided by majority vote 

Section XII Approval or and Amenwients to the Btuxs 

Art 18 These proiisional rules shall be approved in plenary 
Sion of the Congresses and shall bo subject to subsequent roodifica ion 
only by a vote of two thirds of the Congresses 

Section XUl Report or Proceedings 

Art 10 After adjournment, a report of the proceedings of tb^ 
Congresses will be printed and forwarded gratis to all delegates a 
members, and to those associate members who have paid the presen 
special fee upon registration 
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9 a, nur^ p m. 

Scientific and Commercial Exliibits, Hall of Nations, Washington 
Hotel 


10 a p m 

ilotion Pictures, Room 43, National Museum 
9 30 a m -12 m. — Section MEcnnod 

Section III — Bacterial and Spirochetal Diseases Session 2 — 
S 3 pliihs, 1 aws, and Pinti Departmental Auditorium, Mam Hall 
Section IV— ^ irus and Rickettsial Diseases Session &— The 
Rickettsial Diseases Andiioniim of National Museum 
Section VII — Protozoan Diseases. Session 1 — Amebiasis. De 
partment of Commerce Auditorium 
Section VTII — Nutritional Diseases in the Tropics Session 1— 
Background Problems of Nutrition in the Tropics Departmental 
Auditorium, Room B 

22 30 p m. 

Special Luncheon by American Foundation for Tropical ■Nfedicine 
Hotel Sutler 


2-4 30 p m.— S ectiov Meetinos 
Section III— Bacterial and Spirochetal Diseases Session 3— 
Plague Department of Commerce Auditorium 
Section I\^— V irua and Rickettsial Diseases Session 3 — Infectious 
Hepatitis Departmental Auditorium, Room B 
Section VIII— Nutritional Diseases in the Tropics SesKon •— 
Nutritional Deficiencies and Problems of Special Areas m the Tropics. 
Auditorium of National Museum 

Section XII — Medical and Veterinary Entomology 
ilosquitoes and Disease Departmental Auditorium, ilam Hall 

S-7 p m 

Hospitality Session, Shoreham Hotel 


S SO p m. 

Dinner Meeting of Experts on Plague Shoreham Hotel 
8-30 p rn — Section MEETiNos 

Section I — Research and Teaching Institutes Session * 

and Teaching in Tropical Medicine Departmental Au 1 
Alain Hall (Joint Session with Section XI ) c n 1 — 

Section II— Tropical Climatology and Physiology ^ 

Tropical Climatology and Physiology Departmental Auaitona 
Room B 



general program 


SuNDAT, Mat 9 

m 

Ke^rfration ^Washington Hold, Peansylrania Avenue and Fif 
teenth Street NW 

S-0 30 p VI. 

meeting of Organizing and Intersociety Committees, Room 
—I Division of International Conferences, Department of State 

0 Mondat, Mat 10 
5o.m. 2p m 

^Registration and Information at Departmental Auditonmn Foyer 
m. 

Stgislralion and Inlormation at Washington Hotel 

p 

HoM Commercial EihibiU, Hall of Nations, Washington 

m 

Motion Pictures Room 43, National Museum 

il a, p m. 

Opening Plenary Session, Departmental Auditorium, Jlain TTali 
20 p ffk— SncnOK hlEETlNQS 

III—Bactcnal and Spirochetal Diseases Session 1— 
culosis Department of Commerce Auditorium 

. "T^ Rickettsial Diseases Session 1 — iruscs in 
n .^“ditorium of hi atioiial Museum. 

1 Session 1 — Parasite Host Relationship Do- 

^’‘2J‘«“t^Auditormra, Mam Hall 

n _ J°" ^ — Public Health Session I — Education and Research 

1 mental Auditonum, Room B (Joint Session with Section I ) 

nv. 

^^^Pt'on, Pan American Union 
ic by United States Marine Corps Band 

<1 . _ , TutsDAY, Mat 11 

^gistration and Information at ashington Hotel 
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SO p m —Secttion Meetings 

Section V — ^Malaria Session 3 — ^Entomology Departmental Aa 
ditonum, Mam Hall 

Section VII — Protozoan Diseases Session 2 — ^The Blood and Tissue 
Flagellates Department of Commerce Auditorium 
Section IX — ^Tropical Dermatology and Mycology Session 2— 
Tropical Dermatoses Auditorium of National Museum 
Section X — Tropical Veterinary Medicine Session 2— Foot and 
Mouth Disease, Schistosomiasis, Epizootic Lymphangitis, Anaplas 
mosis and Salmonella Infections Departmental Auditorium, Room B 
S p m. 

Tea by Mrs Truman at the White House for wives of Members 
and Delegates 

S-7 p m • 

Reception by the Health and Sanitation Division, Institute of 
Inter American Affairs, for gentlemen delegates and visitors from 
Latin America Hotel Mayflower 

F&£DAr, Mar 24 

9a mSp tn. 

Registration and Information at Washington Hotel 
Oa m.'^p m 

Scientific and Commercial Exhibits, Hall of Nations, Washington 
Hotel 

10 a. m -4 p n, 

Jfotion Pictures, Room 43, National Sluseum 
9 30 a m -12 m — SEcnoH Mectinos 

Section III — Bacterial and Spirochetal Diseases Session 4—En 
tenc Diseases, Cholera, Electron Microscopy Departmental Au i 
tonum, Room B 

Section rV— Virus and Rickettsial Diseases Session f-YeUow 
Fever, Dengue, and Sandfly Fever Auditorium of National Muse 
Section V— Malaria Session 3-Chemotherapy Departmental 
Auditonum, Mam Hall 

Section XII— Medical and Vetermaiy Entomology Session 2- 
Flies and Disease Department of Commerce Auditorium 

1pm 

Luncheon for the Ladies, Army Navy Country Club, Arhngto 
12S0~145pm.‘ 

Special Luncheon for members of the Royal Society of rop 
Medicine and Hygiene, Hotel Washington 
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Sdndvt, Mat 16 

10a m 

Visit to Mount Vernon Ceremony at the Tomb of Washington 
Trip by boat (Busses to wharf at 9 30 a m) 

Mondat, SIat 17 

0 a mS p m 

Eegistntion and Information it ^Vnshington Hotel 

0 SO a m -12 m — Sectiov Meetinqs 

Section III — Bacterial and Spirochetal Diseases Session 6— 
Leprosy Auditorium of National Museum 
Section IV — ^Virus and Itickcttsial Diseases Session 0 — Arthro 
pod borne Enceplialitides and Babies Department of Commerce 
Auditoriuni> 

Section V — ifalana Section 6 — ^Present Proportions of the 
Global Malaria Problem Departmental Auditorium, Mam Hah 
Section XI~Public Health Session 4— Public Health and Vital 
Statistics Problems Departmental Auditorium, Boom B 

1 SOS p tn 

Visits to tlio National Institute of Health and the Naval Medical 
Research Institute in Bethesda, and to the Army Medical Department 
Research and Graduate School, Washington 
1-10 SOp m 

Dinner for Delegates, Members, and Associates Mayflower Hotel 

Tijesd\t, JIay 18 

Oa. mSp m 

Registration and Information at Wnsliington Hotel, 

9 30 a m -12 m. 

Visits to scientific institutions in or near Washington 

9 SO a m-12 m 

Visit to Johns Hopkins University School of Hygiene and Public 
Health 

2 15-3 pm .. 

Closing Plenary Session Departmental Auditorium, 3Iam ^ 
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FACILITIES FOR RESEARai AND TEAQIING 
IN TROPICAL MEDICINE IN AFRICA 


A 1 Maiiafft, Director of CoIotu^ Medical Research, Colonial 
Office, London Staff Memher, International Health Dnuion of 
the Rockefeller Foandaiion, 1933-46 Member, West African Yel- 
low Fexer Comimssion, 1925-34 Director, Yellow Fexer Research 
Institute, Entebbe, Uganda, 19S6-4G 


The important part m hicli research in tropical medicine has played 
and must continue to pKy in the development of the African 
continent is well recognized, and it is appropriate that we should 
consider at this time some of tlie facilities which hare been proTided 
for carrying it out Also, since the first requisite of any program 
of research is an adequate number of trained individuals, the discus 
sion should embrace an examination of the steps which have been 
taken in Africa to provide institutions where students who are inter 
ested in tropical medicine can receive instruction But before pro 
ceeding further, it might bo well to clarify the sense in which it is 
intended to employ the terra “research ” It will be appreciated that 
m large areas of the African continent conditions differ in many 
respects from tho«e existing m the more developed countnes In 
such countries tiie modern tendency is to tliink of medical researcli 
os comprising highly specialized investigations which require the aid 
of precise scientific technique It is proposed here to use the term 
in a wider sense and to include in it all investigations designed to 
discover knowledge applicable to the maintenance of health or to 
the causation, prevention, and cure of disease It will not, however, 
include routine activities in the laboratory or elsewhere, for although 
such activities may often result in observations which might be used 
to initiate research, it is felt that they should not themselves be placed 
m that category 

It will not be possible, of course, in the time at my disposal to 


the systems which have been adopted 6y the vanous 

to meet their particular research problems Finally, the coordination 


opportunities for research However, m places so diverse in legdi'* 



SECTION I 


Researcli and Teacliing Institutes 

Ses3ianl. RESEARCRAND TRAINING IN 
TROPICAL MEDICINE 

{JoivT Session Wm? Sccnov XI, Pcbuo Heaith) 

Tueaday, Voy li—S i6~J0 30 p m 
Deparimental Avdtlarmm, Mam BaU 


TJjemeeijngTrasconrenedtyDf TTiJbarA Sswyer, whocondufted 
the nornination and election of an honorary chairman, a chairman, 
andtwovicechairmen The listofofficersofsoctjon I, thus completed, 
was as follows 

Dr P Jforalcs Otero, Puerto Rico, honorary chajiman. 

Dr D G ifaegrauh, Umied Kin^om, chairman 
Dr GeraUo de Paula Souza, Brazil, tjcc cliairman 
Dr Kenneth Mellanby, Nigeria, vice chairman 
Dr Wilbur A Sawyer, Umtcc! States, secrctaiy 
Maj JaefcT Walden, Umtwl States, assistant secretary 
Dr itaegraith presided while the papers of section X were presented 
and discussed 
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Cullman (3), consulting physician, East Africa Command, during 
the recent war, mad© a plea for the encouragement of this type of 
effort and stressed the “need for widespread coordinated epidemic 
logical and clinical obscrration of basic medical problems ” 

Medical research in Africa has by no means been confined to the 
permanent local agencies already referred to It has frequently hap- 
pened that individual tcrntones liave provided facilities for under- 
taking the investigation of special ad hoc problems Examples of 

I {■ ■ 

nutrition m Nyasaland and the Gambia; on plague, relapsing fever, 
and typhus in Kenya ; on typhus m Tunisia ; and on yellow fever in 
the French possessions in West Africa 
And now we come to an important contribution consistmg of a 
* ’ • * ’ ’ en sponsored by 

‘ with individual 

‘ zed by the health 

‘ I * 27 in connection 

. • • nd the studies in 

yellow fever which are being corned out by the International Health 
Division of the Eockefeller Foundation in tropical Africa, m co 
operation with local governments, are examples of the efforts of inter 
national agencies In addition, one thinks of the numerous French 
nnd Belgian missions and permanent organizations, like the Belgian 
Forearm, which have been sent to * 
specific problems, of the work of . 

Medicine at the Sir Alfred Jones L , ! 

studies carried out by members of the teaching staff of the London 
. , •• • 1 ^ - 


1 


Bureau mamtains an international outloou, aiiu no “ * rr^o 

of any importance, regardless of its source, escapes its no 
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present, is lamentably small in relation to the extent of the population 
which they are intended to serve To provide anj thing approaching 
an adequate staff, many more and much larger schools would be 
necessary, but this will take time, since it cannot he brought about 
until there is a coi responding increase in the facilities for pre voca 
tional training A medical school cannot function effectively in a 
community in which there is not an adequately educated section of 
society from which to draw its recruits 
It IS quite apparent, then, that so far as tropical medicine m Africa 
IS concerned, there is, as yet, no local source of persons whose tram 
mg and experience fit them to take a leading part in the medical re 
search problems of that vast area The workers who are urgently 
needed to undertake the imestigation of these problems must, for 
many years to come, be found from sources outside Afnca This 
means that in the future, as m the past, the responsibility for recruit 
mg and training the necessary research staff will fall mainly upon 
the schools and research institutions of those European countries 
having dependencies in Africa If this is to be accomplished sue 
cessfully, tlicre is much still to bo done It is true that the recent 
World ^’Var provided a powerful stimulus to research which was 
productive of much valuable new knowledge It is equally true that 


disease, are still sadly deficient These institutions must be reiiawn 
tated and strengthen^ with the minimum of delay and, where nee 
essary, new centers should be created m order that the flow of trained 
staff may again become adequate to meet the need 
There remains for consideration the important question o' 
coordination of research m Afnca A survey of the facilities tliM 


permanent research workers employed m Alrica anu luao u « j 
studies which have been made have been earned out by special ® 
smns sent out from the home country A very considerable 

X j *1^0 Pnstpur Institute, wnicu 

branches in Africa 


fho provui>- 
Tropical 
itories in 
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value of such publications to the research worker in Africa, cut off as 
he BO often is from library facilities, is too obvious to need further 
comment 

Next let us look briefly at the institutions m Africa which provide 
instruction in tropical medicine At the outset it can be said that 
there are no training centers in Afnca comparable with the schools 
of tropical medicine in Europe, which specialize in postgraduate 
training and which have a full tune staff engaged in teaching and 
research There are three medical schools in the Union of South 


made available a diploma course for graduates, for whom it is espe 
cially able to cater because of its close association with the South 
African Institute for lledical Research 


for this purpose In most of the colonial territories, the medical 
services were originally concerned mainly with the care of the immi 
grant white population These services tiero gradually enlarged to 


attended by an ever increasing need for African assistants, and facili 
tics were provided for training a rapidly growing body of subordinate 
staff, such as dispensers, nur'cs, laboratory tcclmicians, sanitary in 
specters, dressers, and midwivcs As lime went on, it became evident 
that there was need for a more highly trained auxiliary staff to assist 
with the increasing volume of routine diagnosis, preventive measures, 
and treatment. 

To provide tlie«e medical assistants, special schools were ncccssarj. 


of training is now usually of C years' duration and, in general, it 
follows that gi\on in medical schools in Europe, with minor modiflca 
tions to meet local conditions. Tiic quality of the teaching is good. 
®nd some schools arc alrea Iv looking forward to the time when they 
Will bo cquippetl to train Afncan praclilioncn. who will l>c fully 
*iuahfie<l m the sense m which we recognize that term Unfortunately 
the nutnlicr of students who have tmived this training up to the 
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organized from time to timo to di^u^ problems of common mterest 
Discussions of this kind are nndoubtedlj of great value, and every 
effort should be made to encourage them and to arrange for them to 
bo held at more frequent intervals, but, in my vievi^, it is doubtful if 


of interests m one or more central research institutions is urgently 
necessary ” He believes, for example, that “A research institution on 
trypanosomiasis and tsetse flies serving most of the African tern 
tones, and situated in Central Afnca, should be supported by them 
all ” 

Whatever the answer may be, there can be no doubt tliat tropical 
disease m Afnca presents many problems, the solution of which would 
be greatly facilitated if some arrangement could be made whereby 
investigators would no longer be hampered by artificial political 
boundaries Tliere is a tendency in Africa for the authorities m one 
terntory, when confronted by an outbreak of a dangerous and notifi 
able disease, to lay the blame for its introduction on a neighboring 
territory For carampie, there was a time in West Afnca when the 
Bntish got their yellow fever from the French and vice versa, but 
this situation no longer exists since it is now generally recognized, as 
the result of recent work, that the disease is endemic throughout the 
whole area Tlie concept of international research institutions w one 
which deserves careful consideration and one which should not be 
lightly dismissed as being impossible of accomplishment In this 
connection it is encouraging to find that at the British Commonwealth 
Scientific Official Conference in London in 19-lC, it was agreed that a 


where, knows no boundaries, and there might well be estenaeci w 
the international field the motto of the Boyal Society of Tropica 
Medicine and Hygiene “Zonae Tomdao Tutamen ” 


(1) Cluveb, E H Medical Research In the Union of South Africa Presented 

at the Royal Society Empire SdenUfle Conference London IMS 
' (2) SlATUis C L Oeuvre des Pastorlens en Afrique Noire Afrique Occ 
PVancalse Pcessen Vnlversltatres de France Paris, 3^® 

(3) CuixiNAN ER.Tr Roy Soc Trop Med & Hye 39 353 1946 Tntema 

(4) League or Natioks Healtu OEOAMraATON Final Report or me i 

tiocal Commission on Homan Trypanosomiasis 1023 

(5) Beseaech Notes J PatasUol S3 283 19*7 

(6) Teolli G Bruxelles— mdd 20 Nos T 8 0 10 1939-iO 
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selection of problems for study has been left largely to individual 
discretion, and there has been no machinery to direct efforts toward the 


economical and advantageous use of existing knowledge and expen 
cnee and that it will lead to the best employment of the limited staff 
which IS available It will make free interchange of staff possible, will 
avoid overlapping, which uniloubtedly lias occurred in the past, and 
Will go far to secure continuity in research In 1945 a committee, 
who'c members were cho«cn because of tbcir expert knowledge of the 
various branches of tropical medicine, was set up to advise the Secre 
tary of State for the Colonies on all matters pertaining to medical re 
search, and n Director of Colonial Medical Ile«earch has been ap 

1 J \T _ , . , . . I p » , 


Other sources Research projects will be «clected in collaboration with 
local authorities m the colonics, including those in Africi, and will 
be financed in part from central research funds and in part by grants 
made by the particular colony or colonies where Uic work is to be 
done It IS hoped that this new organisation, the details of which 
'vill be announced shortlj , will provide the madnnerj necessary to 
ensure the proper coordination of medical research throughout the 


P^unont, and to stiidj the ecology of man in his total environment 
The Foreami (C) organization of the Belgian Congo began such a 
**’■*““*’ ’ o •> » * 'a the healtli units 

: defined tlio study 

In tho sleeping 

''''''' * ’ ' ” ’ * ' (particularly the great 

■ . * • , as well a« Iho medical, 

je populations on new 
Paiund have been faced in the <pint of research Estcn«irc sur\e> 
todies ot tlis Africans in East Afnca are now being plnnnwl as a 
^'^rcli undertaking 

The important problem of the coonluiation of re'^arch in Africa 
J’’* sn international basis is a more difficult one In the past this has 
wen mainly dependent on international conferences whicli havcrbeen 
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•xre engaged in tropical problems will come In tlie permanent build 
mgs, which we hope to start next year, there will be a very extensive 
selection of laboratories specifically intended for visiting workers In 
addition to that, w e hope to have accommodations m the halls of resi 
dence for senior members where they can live while stud/ing problems 
of the country We hope to provide facilities so that people can come 
for short times and not be faced with the difficult problem of staff and 
the domestic questions wlncli so often confront visitors in the Tropics 
I hope that people from other countries, as well as from the British 
Empire, will make use of these opportunities 
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(7) KiaK, 8 L. South African M J 18 107, 1&I2, South African M. J 13 S3 
1W4. 

(S) McIXTcnie J L. Farm and Forest, Ibadan, NIseria 6 63 1318. 

(9) Snoirunn. B F J Africa as a Regional Area for Fnadamental Research, 
Presented at the Royal Society Empire Scientific Conference, London, 
10-16 


Aestract op Discussion 


brief consideration of the iietr organiiations, and particularly the 
rarious unirersity colleges, which are being set up at the present time 
in different parts of the British Commonwealth, 

T . ’ ’ » . I 11 _I t 4 


of African medical students to proceed through the whole of the medi 
cal course and obtain a qualiGcation which is recognized as equal to 
that from medical schools in temperate countries. At first, we shall 
only bo able to deal with a compantirely small entry, perhaps about 
20 students per year As Dr Slahaffy explained, the backwardness 
of secondary education is such that it will 1^ difficult for some time to' 


that number of places in tlie near future 


highly qualified staff, not only from Britain and the Bntish Common 
''■faith, but from other countries as well We havealreaj^lyinififl? a 
ftart in that way, in fact we liiini 

the arts facultj , and we hope that other chairs and lecture'^hips will bo 
filled from other countries. As the medical school develops, it is hoped 
that It will also be a place m which post graduate instruction may be 
fuven, both to indigenous people and also to those from other countries. 


nie 

wa ' 
lar 



^ auio 10 take an active part in resean.h"',«ii'-o, ii i-al 

Ibadan wiU become a center to which medical rrscarcli wor^rs who 
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pecinlly the IlafTkine plague a accine and sera Its research has been 
largely on plague, lyplius, and pharmacology 
TIio King Institute of JPreventiro Jledicine, located in a suburb of 
Madras, has a reputation for eTtensire production of biologies, in 
eluding a large vaccine lymph output Besides diagnostic services and 
biologic production, it is actively interested in virus and rickettsial 
studios Tlie Public Health Section Ins studied water and sewage 


which has 

I t a I J 1 V.U Jill ji.UoU&i' aimu was divided 

into two parts There was an extraordinarily rapid division of ter 

ntory, funds property, and personnel between the two dominions 

As a result of geography » - • * ■" 

tific fields, the Dominion * 

its area or population wc i 

IS faced now with the need of creating new laboratories and insti 
tutions r 1 « t. i • 


tones are 

Ceylon. 

former British colony has also achieved dominion status very recently 
Since the pandemic of 19H-55 the Government of Ceylon has been 
fully conscious of its malam problem The local epidemiology of this 
disease has been investigated carefully The Department of 
Control and the Government Medical Entomologist haae a lugldy 
developed system of malaria and anopheles measurements, 
control has been gradually extended Witli tlie advent of DDT, an 
island Wide program has been organised, and 80 to 40 percent of the 

7000,000 ~ ' 

Other rt 

tute, an * * 

Bacteriology, parasitology, and nutrition are the major divisions of 
this institute, which was recently renamed the Malaria Research In 
stitute of Ceylon Studies of nutrition have been a major interest in 
Ceylon Teaching requirements aside from the undergraduate medv 
cal curriculum have been met in Ceylon by special courses for public 
healtli and malaria workers, largely on a basis of lectures, laboratory, 
and practice in the field 

J opan — ^In Japan public health and medical services are being re 
established and leorganized on a civilian basis These activities are 
pursued tlirough Japanese governmental and educational 
with the advice and directives when necessary of the 
and IVelfare Section of SCAP (Supreme Commander for 


Allied Powers) Two prewar 
with tropical disease problems 

fectious Diseases and the Institi j»mor 

did not suffer major damage hut staffs and eqmpm^t wew 
ahzed and depicted bj the TO- Beestablishmcnt of their activities 
vn progies. The School ol Public Health has resumed its traimii„ 



UESEAnCII AND TEAQIING IN TROPICAL MEDICINE 
- IN THE FAR EAST 


M C UALTouB.fil "D f Regional Dirtctorinthe Far East, International 
Health Division of the Rockefeller Foundation 


The chairman of the Program Coraniittec of the Congresses on 
Tropical Medicine and Iilalaria in Washington has requested that I 
renew recent developments in the Fat East in tlie study of tropical 

,, J . ' 'T 


better acquainted with the subject will amend or amplify my limited 


Developments in re«earcli and teaching of tropical medicine since 
the la«t Congress in 1038 will be reviewed by countries. Stress will 
be hid on developments during and following the recent war The 
principal institutions identified with research aud toaclnng to be cited 


information has not been available 

In strict terms the topic can be covered very briefly Tlie onlj for 
mat course of graduate teaching given in this field was one at the 
Calcutta School of Tropical Medicine Fundamental revearch in 
tropical or epidemic diseases has been severely limited m tho I ar E I't 
during tho war period 

Almost all developments and accomplishments have been of an 
applied or practical nature, related to the war efforts of the different 
countries 2Iost of the countries of tho For Inst, excluding onl} 
India and Cejlon, were under occupation for three or more years, 
parts of China were occupied for 8 years. The isolation and economic 


ditions have m 'omc ways accelcralwl tho treatment and prophylaxis 
of tropical diseases BecaiLse by nece<e>ilj attention was focuM?d on 
food, most countries in the I- ar La«l Imo augmented their nutritional 
investigations and services 

(?Ain<T— China’s intore«t in tropical medicine cannot be separated 
f®vdilj from its intercut in public health and medical study and teacli 
hg Aeido from tho medical colleges of China, the National In<titute 
of Health and its branches are the principal institutions of research 
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"Wo m India, and I nm sure elsewhere, are fully alive to tlie situation 
Comprehensne plans have been drawn up which cilJ for the upgrad 
mg of our existing medical schools and the organization of new ones 
on modern lines Tlie fulfillment of these plans m India and the 
Far East are hampered and delayed for lack of means We dont 
lack the necessarj talent, but we must de%elop our phjsical resources 
to permit of an advance on the scientific road We must organize 
and pro\ ide adequate facilities for our workers For such a purpose, 
world resources should be pooled and harnessed to common good 
Before closing, I must take note of Dr Balfour’s reference to the 
human population problem It is indeed a vital problem, which is 
exercising the best minds The disproportion between food produc 
tion and the increase in liuman population is becoming more alarm 
mg every day We must make it a central problem of study to meet 
it But I sliould like to say at this stage that m poor countries like 
India and the Far East, to stabilize the situation it is essential that 
we do raise the dignity of human life We must rapidly develop 
our resources to make a decent physical and cultural life possible for 
all, and thus make it worth emulating m the minds of men Blti 
mately, the solution must come from the inner conversion of men 
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health officers and public healtli nurses with a new orientation itlnn 
the Institute of Infectious Diseases a National Institute of Health has 
newly been created Its functions will include the standardization 
and control of biologies 

Under the stimulus and siijionision of the Public Health and Wcl 
fare Section, an outstanding accomplishment has been a =eries of 
nutrition surveys, conducted during the postwar period Thc«e fur 
veys have been made quarterly, of an extensiac and representative 
sample of urban and rural populations Their purpose has been to 
record actual food consumption and to measure the health or nutn 


a part of the prospective Jlalayan Union, it will be recalled that the 
Institute for Medical Pesearch has made notable contributions, par 
ticularlj in the field of malaria Under occupation by Japan, the 
institute at Kuala Lumpur earned on with its local statT while most 
of the British officers were mtemed 
Fortunatelj there was no major loss of equipment or Itbrarj Tlie 
niRtituto has resumed its previous organization, including the dm 
sions of bacteriology, chemistry, pathology, entomologj, malaria re 
search, and nutrition Virus and nckcttsial diseases, nutritional stir 
Tejs, and malaria field studies on the use of the gyntlictic drugs are 
^ , 1 onai par 

I tropical 
■ the few 
• earch on 

tropical medical problems That the Mevhcal lte«oarch Institute of 
Kuvia Lumpur will continue to make «ound pcientific contributions 
can bo confidently anticipated 

^epuihe of the Phtlipptnet — ^The Philippine Kepublio is also 
tiniggling valiantlj to rehabilitate its institutions and genices after 
the overwhelming damage winch occurred during rcoccupation 

A . . t . r » J - *1 « 


and teaching It is estimated that 60 jK-rcent of the citv of Manila 
destrojed The university center gives an impression of even 
greater destruction However, in buildings which appear largely 
demolished, one finds that laboratories and classrooms arc «tin in 
action. The Bureau of Science is practically a total lofs, while the 


fciauuait n.*acnuig lias nuiy tiuviiiie^umiu 
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In the days of its infancy my country, like all other infants, con 
tmually cried for sustenance both material and intellectual to those 
responsible for its birth At times the grim specter of famine was 
the dominant feature of the settlers’ lives Medical men were few, 
yet strangely enough, often of surprising merit, though tins quality 
was not always exercised m the pursuit of their profession As an 


sea, uisi.u\en.a tuui utua, uiiu a, j/u i, 

the hero of an adventure story for boys 
The explorations of Bass were merely a transmutation of the re- 
search spirit in a doctor, the search for truth and knowledge 
At this point, wc leave what many would consider the most in 
tercsting period of our history, with the sole piece of medical re 
search accomplished, namely, that it was possible for settlers to 
maintain themselves in this strange land 
In our next period, 1820-50, which can bo likened to childhood, we 

• • f i rru „ ^(jg a 

inde 

^ man’s 

work consisted largely of setting hones and mending broken heads, 
when 40 miles on horseback over rough bush tracks to attend a patient 
’ / _ « « mLno KnriMpsslv 


such men having time to carry out research? In circumstances sum 
as these, the ordinary ills of childhood and of the tauiily were treated 
by the mother of the household, who brought to this task a knowledge 
of herbs and simples for the common ailments of man Unfortu 
nately, much of this knowledge, acquired in other lands was of httls 
use in the land of their adoption where they were faced with a com 
pletely strange flora Undaunted, they tried these new plants as 
remedies, and partly by trial and error and partly on aboriginal ad 
vice they succeeded in their ministrations Surely these were the 
research workers of this penod The doctor’s wife, in the numerous 
absences of her husband, was placed in the difficult position of having 
’ ^ . * t * -j^nsterthe 

es have 
lean 
nng my tribute 
the successful 

development of any pioneering country so greatly uepeiids Summing 
up research in this period, we can show little of value Hundreds o 
new plants, birds, and animals were discovered and described bom 
of the plants were discovered to have medicinal value There w^ 
no research institutes, no organized research, no universities V 
may say the research contribution was the discovery that man c 



Till: TREND or RCSE Vnai IN AUSTRALU REFERENCE 
TO RESEARQI INSTirUTFS 


A H JiKVivutyyProfessor of Tropical Medicine, Umtertiti/ of Sidney, 

Stdnty, Atutralta 


Wo jn Australia oro still in tlic pioneering stage TIio lior«o and 
tlie rifle ore still the equipment of the man out back It is character 
istic of pioneering times that the populace is so busy trying to live 
and make a permanent •settlement that there is little time for scientific 
iT«earc)i This is particularly frwe of medical re'seorch 
In our period of infancy from 1780-1820 when the first European 
“cttlers arrived, about ICO years ago, the whole country, not much 
smaller in area than the United States of America, was inhabited by 
some 100,000 nomads They had no domestic animals sa\e the dog 
They had no metal tools or weapons Tlicy possessed «tone axes and 
spears Tliey neither cultivated nor stored gram They had no 


in agriculture or to modify their previous cxiMence so as to improve 
their chance of survival m the modem world 
It may be wondered how (his sociological factor can have any con 
nection with tropical research It lia«, however, a most important 
bearing on this subject Prevalence of fropj(a! disease js generally 
associated with populations, and usually lirgc populations, living 
in a low economic and hvgienic «tate Wo sec that m my country 
we had no such large population, nor did the aborigine? usually dwell 
long enough in any one area to revp ill effects from any of their 
hjgienic fault*! They were hunters and ranged over largo oreas of 
country without permanent hut or liabitation In a very short period 
an area vvould become ‘hunted out” of game, and tliev would move 
on again Consequenth, and ol«o becau«e of their lack of contact 
With the outride world, the aborigines suffered from few infectious 
or tropical diseases. Wc do not know for certain the complete pic 
ture ’ ’ - ' - 

were 

infreq _ ^ 

cholera, tabie«, and typhus were apparently unknown Tul>erculosis 
and onlitiary infectious disease, even if pre'sent, mu«t have been rare 
European «ctllcrs brought with them malaria and infectious divases, 
and here as el'cwhere ihe^H.* di«eascs provevl fatal to the indigenous 
inhabitants, Fortunatilv neither plague, cholera, rahus nor smallpov 
Itcatno established Venereal di<9ase, lvd>ciTiilo'is, and lejiro'V have 
however, extractevl a heavT- enntnbution from aboriginal well being 

ns 
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bicilh from flets winch had fed on infected nts C G Martin of the 
Indian Plague Commission, howeier, filled in the whole story It is 
noteworth} that Martin was trained in Australia and did early work 
there on other subjects 

Transmission of dengue fc\er also recened attention from Aus 
tralian workers T L Bancroft offered shrew d epidemiological evi 
denco for tlio incnmitiRtion of Aedcs aegypti as the earner, rather 
than Cttlex faUgam^ whicli had, rightly on the eridence but wrongly 
on its identification, been incriminated by Graham in Syria Complete 
proof of the role played by A acgypti was furnished by the very 
careful experiments of Cleland, Bradley, and SlacDonald of Kew 
South 'W’alcs in 1016 

Filariasis also reccire<l considerable attention Breinl m 1M3 
showed that the Queensland type had a nocturnal periodicity Sweet, 
of the hookwrorm campaign, showed tliat the periodicity would be 
reversed by changing the sleeping habits of the patient Mavis 
Walker, Hey don, and Backhouse ^tween 1023 and 103-1 listed the 
potential vectors of filariasis in Australia and New Guinea This 
period also «aw the commencement of tlio foundation of 
institutes In many countries such institutes have been founded by 
generous gifts from fimilies whose fortunes have been derived from 
trade or commerce In Australia large fortunes are extremely raw 
As a consequence, few research institutes depend solely on private 
bequests ^ea^ly all receive money from several sources, e. g, Gov 
emment funds, private gifts, and university grants In 
because of facilities and convenier 


to or in a university or hospital 
tine pathological or bactenologic 

practice such an arrangement is often unsatisfactory One may wy 
broadly that tropical research has been earned out in every iiniversi y 
m the Australian Commonwealtli ^ ^trahan 

, .. nlOll 


bourne m 191 
Burnet In 

Hospital at Melbourne, m 1935, the Knuenntsii Die.i 
of Pathology, attached 'tvdnev Hospital In U-Ju 
the Sir Wm McGregor 
versity, in which work 

by H D K Lee In 1937 was formea me ouuu. 
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not only exi®t in this countrj but could also increase in numbers and 
remain liealthy 

The brief period that I have just reviewed should be of interest to 
every one present because it is a saga of his country also The first 
great and crucial experiment in medical biology is to prove that man 
can survive in the environment , and no farther scientific work can bo 
done until this experiment is ««Uled satisfactorilj In the case of 
my land and in many others, this experiment has taken place within 
historical times In more ancient countnes the early pioneers figure 
as the heroes and heroines of mythology, may we of later times be no 


ganled as indicating not onlv a waste of medical training but nctuallj 
as indicate oof supreme sclfishniss W'c can, therefore, readily under 
stand that the type of research was of an eminently practical nature, 
such as an improved splmt or the like In the latter part of this 50 
years, howei or, general practitioners blessed or curbed with the research 
temperament began to dabble with more scientific studies. Among 
lhe«e may be mentioned Joseph Bancroft Spurred by the discovery 
by Wuchcrer of Brasil in 19CG of small worms in the urine of patients 
with chyluna and bj the discovery of Iaswis in 18T2 in India, who had 
««n the same larval worms m the blood, Bancroft sot rtradily to work 
to try to discover the adult worm It was not, therefore, by mere 
chance that m 187C he found the adult worms in o lymphatic ab«scosN 
of the arm These were sent to Cobbold, who named them after Ban 


an exciting man to live with Ho bred new varieties of wheat and 
grapes, cultivated oysters, and indulged m many other diverse re«carch 
projects 

If wo sum up the re«earch of this latter half of the nineteenth ten 
we would have to s.ay it was a period of ECientific exploration of 
the unique flora and fauna of Australia, of curiosity rather than 
' ' potential 

■ ' ■ ng adult 

, ' • ■ ■ s period 

■ * ■ • In this 

V occurred tlic world depression of unhappy memorv, in 
"hich Australia was involvwl no le^ than other countries, nicrc is 
no doiii I that 1110=0 catselysraic events profoundly altenvl iho course 
0* research m Australia hi the very time of its* formative growth 
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hero came experiment after e^enment performed under the most 
rigid scientific control 

Tlio ultimate results were the proof that in New Guinea atabrme 
was moro efficient for tho prevention of malaria than quinine, the 
formulation of the correct dosage of atabrme for suppression, and 
the proof that atabrine would eradicate subtertian but merely suppress 
benign tertian The early field work on paludnne was also carried 
out by this unit. 

As a result of this work, the malaria rate fell from over 100 per 
1,000 men per week to a fraction of a man per 1,000 per week, black 
water fever previously prevalent became almost unknown, and f!ie 
death rate from malaria had to be expressed as a decimal One can 
hardly decide whether to admire most tlie beautiful precision of these 
experiments by Brigadier Fairley and his coworkers or the wonderful 
spirit and doggedness of the hundreds of voluntary human ■guinea 
pigs Without whom the work would have been impossible 

New Guinea has at present no research institutes Tlie building 
of a research institute to be placed under the guidance of the School 
of Public Healtli and Tropical Medicmo at Sydney has been ap 
proved The enlargement of this latter school to nearly three times 
its present size has also been approved by the Commonwealth Govern 
ment It is now hoped that facilities will be available for any quah 
fied person from abroad to study such tropical problems as may occur 
in our o'wn area 

Near to Australia, we have New Zealand and Fiji, both vitally w 
terested m tropical medicine and both carrying out work m tropical 
research In Fiji is found tliat extremely efficient school for the 
training of Polynesian medical practitioners whose graduates maj^be 
found ns fai afield as Now Guinea It is understood also that in hew 
Caledonia the Frencli Government plans large extensions of researcli 
m tropical subjects 

And what of the future of tropical research in Australia! I have 


and rainiaii »» o must, luueiun?, oo ^ m. 
to tram many of our research workers abroad, we must encourage 
research workers and teachers to come to our own country, and per 
haps no greater assistance could bo given to us than an arrangemen 
of some system of interchange of research workers and teachere wi i 
other countries Such a procedure would, I feel sure, be of 
advantage to my own country, but it would also give to 
countries a wider new of the diverse scientific problems ps modtnea ny 
a different environment Lastly, it would enable those 
the diseases of the widely separated tropical lands to decide M 
acquainted with one another m that fellowship of ^seare w i 
believe to be an important factor m promoting the health and w 
being of humanity 
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of Jledical nnd Veterinary Ile<enrch, at Adelaide Irt 1947 were 
founded the Institute of Epidemiotojj and Pre%cntive Jledicine at 
Prince Henry Hospital at bjdney and tlie Queensland Institute of 
ifedical Research m Brisbane 

One third of the Australian lind mass lies within the tropics, 
althoufth late settled, 3o0,000 persons of pure European descent Ino 


lutes and other organizations during this period was the slow sorting 

£ ' ’ ’ * ' 

f 

uiHoieriMi to be nidespreail, ana encephalitis was iliscoTcrea and 
labeled X disease 

Tlie Vustrilian Hookuorin Campaign was initiated, financed and 
encouraged bj the Rockefeller rouiidation, and placed under the direc 
tion of our csteemeil convener, I>r V A Sawjcr In addition, the 
Campaign carried out the hookworm survej of Vow Giiinei, and nl'O 
extensive maliria and filaria siirvejs 
As a result of work at \tMralinn research in«titiiteN a somewhat 
Reopraphieal distribution of research could l>o tmce<l Queensland 
m the north studied parasitologv tropical neclimatization and the 
iaus.ilion of the ill dcfiiie<l trvipiea! fivtrs siuh ns the t\p!ius group 
and lei)tosj)iro"-is Xcw South Wnhs ►fiidie 1 plague nnd dengue 
Victoria eoucentritod on renoms nnd viruses. 

'rite impact of the la«t Woild War forcial Aiistralian research 
Workers info largi scale projects with n view to the control of tropical 
disease, m particular, scrub tvjduis and milana Tins work was 
orginire*! hv niid ovtes much of itssiirtivs to a group of Armv oITicers, 
of whom Ungiilicr I nirlev and Colonel Kcogli were the chief dnv ing 
tones Mr McCulloch did excellent work on elumicils to be used 
as nliticides in <<nib t) phus nnd on l^■cl^n 1 Cal metluxls for estimating 
the prevnhiioc of mites He fonnulatnl the necevarv military drill 
for the prevention of the disease m field operations. 

Tlie greatest rescarcli contribution of tlie Armv was connect e«l with 
malaria This work can lie divided into eiitoniological, iheniieutic, 
an 1 control dcvcloi meiits 

On theenti mological ndt the vectors m Xew (limiea were carefullv 
vtii lital and the most appropriate inrtlio<Is for their control wnrkeii 
out 

On the control bsJhsI jinicb work was done with as-.»'fincp fn>ni the 
vwmed of S*\ientific nnd Inditsirtil llc^^jirth on the comjxisition of 
ravs and on Unicidcs and finallv when DPI was intm<luceil, a 
rerv rficunt nuthod of aircraft distribution was evohisl, whirh 
proveil most vahialde m nd>s*'quent niililarv ojwratifiis not only for 
the Control of the ino-<juito but of ths fix aWj 
llie Work that ino-t rontnlnilpd tu mthtara rucce-is was cimed 
out at Caims, North Queensland, by the Xmiv Research Unit From 



120 


TROPICAL MEDICINR AKD MALARIA 


here camo CTpenment after experiment performed under the most 
rigid scientific control 

The ultimate results were the proof that in New Guinea atabme 
was more efficient for the prerention of malaria than quinine, the 
formulation of the correct dosage of ntabnno for suppression, and 
the proof that atabnne would eradicate subtertian but merely suppress 
benign tertian The early field work on paludnne was also carried 
out by this unit 

As a result of this work, the malaria rate fell from over 100 per 
1,000 men per week to a fraction of a man per 1,000 per week, black 
Water fever previously prevalent became almost unsown, and the 
death rate from malaria had to be expressed as a decimal One can 
hardly decide vyhether to admire most the beautiful precision of these 
experiments by Brigadier Fairley and bis coworkers or the wonderful 
spirit and doggedness of the hundreds of voluntary human ^inea 
pigs Without whom the work would have been impossible 

New Guinea has at present no research institutes The building 
of a research institute to be placed under the guidance of the School 
of Public Health and Tropical Medicine at Sydney has been ap 
proved The enlargement of this latter school to nearly three times 
Its present size has also been approved by the Commonwealth Govern 
merit It is now hoped that facilities mil be available for any quah 
fied person from abroad to study such tropical problems as may occur 
m our own area 

Near to Australia, we have New Zealand and Fiji, both vitally m 
terested in tropical medicine and both carrying out work in tropical 
research In Fiji is found that extremely efficient scliool for tw 
training of Polynesian medical practitioners whoso graduates may oe 
found as far afield as New Guinea It is understood also that in New 
Caledonia the French Government plans large extensions of research 
in tropical subjects 

And what of the future of tropical research in Australia? I have 
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to tram many of our research workers abroad, we must eiiuouiage 
research workers and teachers to come to our own country , an p 
haps no greater assistance could be given to v» than aw ,ji, 

of some system of interchange of research workers and teac . 

otlier countries Such a procedure would, I feel sure, be o p 
advantage to my own country, but it would also give to , v® 

countries a wider view of the diverse scientific problems as uj 

a different environment IjasUy, it would 

the diseases of the widely separated tropical lands to ec , j 

acquainted with one anotlier in that fellowship of 
believe to be an important factor m promoting the hea 
being of humanity 



INSTITUTES FOR RESEARCH AND TEACHING IN TROPICAL 
MEDiaNT: IN THE A5IERICAS 


Malcolm H. Soixe, Bygitnie Laboratoryy UntvtTnty of Michigan 
School of MediciMy Ann Aiior, Mich. 

It was only catnral for those who followed Colnmbus to the New 
\\ orld to seek areas where a mimmnm of exertion would provide a 
bountiful supply of food and protection from the elements. Such 
areas were easily accessih’e m the tropical and subtropical zones 
Colonies «prang up, and trade routes were charted with regular service 
between European ports and the frontier fully 100 years prior to a 


of their insect vectors, Va^t expanses of fertile land were made unm 
habitable, and with the passage of tune, such far reaching projects as 
the construction of the Panama Canal by the French were prevented 
by the ravages of tropical diseases. 

Toward the close of the la«t century, considerable progress had 
been accomplished id an undeistandmg of «ome of the phases of 
the etiology, epidemiology, and control of the maladies of man seeth 
ing in tropical America The caosal a«oaatien of Endamoela 
hutolytica with dysentery had been proven, the mosquito transmission 
of maiana and yellow fever had been established, and Becator amcn~ 
eanut had been described. Nevertheless, infections diseases with dev 
astating force appeared with monotonous regularity and became the 
greatest single ob^acle to a wholesome existence for man and the de 
velor ... , 

asth 
and 

part 

on a plan of attack. Returning students trained under the French 
^vant and Koch in Berlin, as well as others stimulated by their pub- 
lications on microbic life, urged the erection of research laboratories 
in Uie American Tropics. There were many modest beginnings before 
1900 A hygienic laboratory had been organized in Rio de Janeiro m 
Tins was quickly followed by similar laboratories and Pa®teur 
I^tutes m Buenos Ams, Montevideo, Habana, Sao Paulo, Santiago, 
'Icxaco City, Caracas, Sucre, and elsewhere. Unfortunately, the 
limited funds available for the activities of the=e institutes were 
'^^Uy expended for the making of vaccines and =erain rather than 
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for research into the fundamentals of disease Nevertheless, ther 
were those who env isioncd the nse of institutes devoted to research anc 
teaching: rather than the commercial production of biologicals Fin 
lay as earl) as 1887 had suggested the establishment of a hboratorj 
for the study of yellow fever, and the dreams of Oswaldo Cniz anc 
Cailej K Ashford included schools of tropical medicine in the 
Tropics 

In 1909 Oswaldo Cruz lilcrallj wiped jellow fe\er from the con 
fines of Rio de Janeiro The rich inhabitants of the city, in grateful 


Slanguinhos in 1899 for the production of niitiphgue serum was desig 
rated the Instituto 0->waldo Cruz and was rededicated to the cause 
of tropical medicine Dr Cmz had gathered withm the institute such 
outstanding scientists as Vianna, Carlos Chagas, and Adolfo Lutz 
kindred spirits attracted by the opportunity for research and the in 
satiable desire to aid in the eradication of the pestilences of man 
Today modest quarters and facilities ore available for those mem 
bers of the staff engaged in fundamental research Intensive work m 
tropical diseases is given to graduate plosicnns in the ranks of the 
Federal Health Service Special courses m trbpical diseases such as 
leprosj , are scheduled at regular intervals with the assistance of mem 
bers of the staff of the Service Nacional de Lepra These are ex 
, - , n The 

patients 

I eventona 

where the children of sucli parents are lioused, provides excellent clini 
cal material for teaching The same is true for the instruction in try 
panosomiasis Branch laboratories or affiliates have been established 
such as the Centro de Estudos de Jfolestias de Chagas at Bambiu 
Minas, and the Instituto Erandro Cliagas at Bel&u, Para Dr Em 
manuel Diaz pursues a very active program of research on Chagass 
disease in Almas 

1 v « occ me 


be I 

paring plague vacc me and serum Although today tlie stuuy in bj 
and msiiuiactnre of snake bite serum and snake venom are the prm 
cipal objects of the institute, it carries on research in other heWS- 
Foreign scientists arc given facilities and are taught the metnous 
the institute , . ^ 

Eleven medical schools m Brazil teach tropical medicine in one tora 
1 1 _ «T> qt Sao Paulo 

he School of 
lulo provides 


INSTITUTES FOR RESEARCH AKD TEACHING IN TROPICAL 
MEDICINE IN THE AMERICAS 


Malcolm H Soctle, Bygientc Idboratory^ Vmversity of Michigan 
School of Medunne, Ann Arbor, Mich 

It was only natural for those who followed Columbus to the New 
orld to seek areas where a minimum of exertion would provide a 
bountiful supply of food and protection from the elements Such 
areas were easily acce®s\Ve m the tropical and subtropical zxines 
Colomes sprang up, and trade routes were charted with regular service 
between European ports and the frontier fully 100 years prior to a 


of their insect vectors Vast expanses of fertile land were made unm 
habitable, and with the passage of time, such far reaching projecta as 
the constniction of the Panama Canal by the French were prevented 
by the ravages of tropical diseases 

Toward Qie close of the last century, considerable progress had 
been nccomplisiied in an understanding of some of the phases of 
the etiology, epidemiology, and control of the maladies of man seeth 
ing in tropical America The causal association of Endamoeba 
hitolyttca with dysentery had been proven the mosquito transmission 
of malaria and yellow fever had been established, and Necator amen 
cantis had been described. Nevertheless, infectious diseases with dev 
astating force appeared with monotonous regularity and became the 
greatest single obstacle to a wholesome existence for man and the de 


on a plan of attack Returning students tramed under the French 
^vant and Koch m Berlin, as well as others stimulated by their pub 


usually expended for the making of vaccines and serum rather than 
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are maintaining m the very best tradition the high standards he 
envisioned 

The research activities of the Gorgas Memorial Institute of Tropical 
and Preventive Medicine, Inc , are centered at the Gorgas Memorial 
Laboratory in Panama The functions of the institute when opened 
m 19129 were captioned Ee'tcarch under specialists and scientists of 
renown, instruction at the postgraduate level of students from van 
ous countries of the world in the science of disease prevention and 
aid in the diffusion of knowledge by the preparation and distnbution 
of scientific literature Next year the Memorial Laboratory will com 
pleto two decades ably guided by the stimulating leadership of Dr 
Herbert C Clark The activities under his direction have m every 
way proved to he and will continue to constitute a true memorial to 
the great physician, William Crawford Gorgas, whoso life was replete 
with service to mankind 

Cuba IS fortunate in having three organizations dedicated to re 
search and instruction m tropical medicine El Institute de Medi 
cina Tropical de la Univcrsidad de la Habana was created m W3T 
for teaching research, and treatment The courses offered by the 
institute include lecture and laboratory work for second year medical 
students and special postgraduate courses for local graduates and 
foreign physicians An exchange program with Cornell Umversity 
Medical College provides for the training of a selected group of 
students each year Latin American students on fellowsliip are also 
regularly present A staff of four professors with assistants and 
technicians is in charge of the work The facilities of the institute 
while somewhat cramped for space, include a museum with an excellent 
collection of specimens, maps, and illustrations as well as lantern 
slides and moving pictures, made on the grounds in the department of 
medical illustration , , , 

rr, r, , -n. « c Cl ^ # J In TTn wrc rflrt 06 


I , 

retical and clinical instruction for the students in tlie li^t year o 
medicine, postgraduate courses in parasitology and tropical mm 


Carlos J Finlay, is closely associated with the nospuai 


. y 

* <1 1 -r nf Dogota, teiiam ^ i' s 
d field work has been 
El Institute Federico 
ras Acosta as its Direc 
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intensive instruction in tropical diseases as part of the regular cumc 
ulum in public health 

The Harvard School of Tropical iledicine was opened in 1913 for 
the three fold object of instiuction of students, research, and the 
organization of expeditions to investigate tropical diseases in the 
Tropics Dr Richard P Strong, who came to the school as the first 
professor of tropical medicine following 15 years of rich experience 
in the Philippines, immediatdy proceeded to South America with 
three colleagues to investigate certain forms of tropical disease, par- 
ticularly Yemigo. peruuiana, and to collect materials for student in 
struction The report of this “First Expedition to South America” 
was published m 1915 and is an example of the highest tjpe of schol 
arly work in this field Tlie records of the expedition to the African 
Republic of Liberia and the Belgian Congo are of the same order 
In 1931 an expedition went to Guatemala to investigate particularly 
the Central American form of the disease onchocerciasis These and 
other achievements of the school under the leadership of Dr Strong 
ha\e been unparalleled On the retirement of Dr Strong m 1938, 
tropical medicine at Hanard was amalgamated with comparative 
pathology and designated the Department of Comparative Pathology 
and Tropical Medicine 

The creation of the School of Tropical Medicine under the auspices 


time to observe the influenco of tropical conditions on di'^cases in gen 
cral This is the first school of its kind to be established in the Amen 
cas Today there are spacious quarters for the well equipped labors 


oltered are phnned primanlj for graduates in medicine who wish 
special training m tropical medicine and hygiene Programs leadmg 
to the degree of master of science and certificates in public health 
nursing and medical technologv ore regularly offered Special courses 
been organized on request from outside agencies, such as the 
Office of Inter American Affairs, which «end3 physicians, engineers, 
and technicians for instruction and field training In addition to 
their teaching duties, the staff members carry on actne re®earch in 
tlieir respective fields The «chool stands us u monument to the ideals 
and aspirations of Bailey K Ashford His colleagues and followers 
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believed it to be an especially appropriate location for a center of 
research in tropical medicine The buildings of Instituto Nacional de 
Higieno Leopoldo Izquieta Perez were opened in 1941 with facilities 
for research on malaria, hookworm, jaws, and plague, and for the 
manufacture of serums and \accines During the war j ears, research 
routine diagnostic work and testing 
on the staff It is hoped that this 
near future in order to keep faith 
with the memorj of its sponsor, Dr Izquieta Perez 
There is incorporated within the structure of the Unn ersidad Cen 
tral do Venezuela tlie “EscueJa de Pitologia Tropical ” The staff is 
composed of both full time and part time members Patients are 
brought from all over the countrj for instructional purposes The 
students see a great varictj of clinical material under the best of 
conditions The Instituto de Protozoologfa, directed by Dr Felix 
Pifano in the Instituto dc Higiene, has n well deserved reputation in 
tropical diseases During Uie war, under the able leadership of Dr 
Arnoldo Gabaldon, El Dmsion de Malanologia at Maracay became 
one of the outstanding stations for teaching ahd research in malaria in 
the world These activities arc being continued,, and n number of the 
universities in the Northern Hemisphere arc sending their students to 
Maracay for this training 

In Argentina at the Uiiiversitj of Tucum in El Instituto de Medicina 
Eegional is devoted to research in tropical medicine The director, 
Dr Romafia, in conjunction with the national department of health, 
presents a 4 month course m tropical diseases each year 
The diseases regularly encountered m clinics associated with medi 
cal schools mold intangibly the emphasis in the clinical years New 
, ^ 

ra 

I ica! 

rly 


1920 s, a department of tropical medicine came into being with re 
quired courses in parasitology and tropical medicine for the under 
graduates and electne courses at the graduate level A certincae 
IS awarded on the satisfactory completion of a carefully Integra e 
proerram These courses Iiave been extremely popular, not only wi 
^ , 4 _ T ♦ „ 4 oierica During 

crest ci the -4s 

• • cial intramural 

ledical schools 


Through these individuals, instruction m tropical medicine par 

ticularly m pirasitology, became a re^liir part ol 

all medical students, and the value to those *"6 later s o 

in the tropics was unequivocally recognized The Ar'ny e 

School, with Gen George K CaUender at the head, 

this program, and some of the dimcal '“‘rootion was ab T 

by Dr A Pena Chavarria in the San Juan de Dios H p j 
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tor, 13 devoted primarily to research on leprosy It is housed in 
rather sumptuous quarters mth spacious laboratories a section for the 
liospitalization of patients and one for the care of animals TI e 
present staff, directed by Dr J Ignacio Chala H , is engaged in a 


have been included 

On July 23 1936 El Institute Kacional de Higicne y Salud Tublica 
de Peru avas created by presidential decree The Institute is beauti 
fully located not far from the center of tlie city of Lima Research is 


institute have been maintained at a very high level by the director Dr 
Telemaco Battistmi 

The members of the department of patliologj of the faculty of 
medicine aided by the cooperative health service have been working 
on problems in tropical medicine in the oriental part of Peru and in 
the coastal areas Dr Oscar Urleaga, cliicf of the department of 
pathology, hopes to expand his division into on institute of tropical 
pathology in the near future 

El Institute de Salubndad y Enferroedadcs Tropicales de Slexico 


abundant clinical material and at Instituto el Centro Medico pira el 
Estud 0 do la Onchocercosis de Huixtla El Hospital de Arcejia and 
la Unidad Sanitaria de Cucmavaca Diplomas are awarded on the 
successful completion of the required work or the credit may be used 
for graduate degrees 

Special work m tropical mediciniv both the clinical and laboratory 


spirochete which 1 o believed to be the agent of yellow fever This 
organism later shown to be identical with Leptospira letcrohemor- 
rAayiae, was to plaj an important role in the research on yellow fev er 
for the nevt decade The inhabitants of Guayaquil mindful of the 
part their city had plaj ed in the yellow fever and plague campaigns, 
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was constructed m 19‘itMO, lias been equipped and occupied since the 
war 

A number of losses in faculty brought about througli death or re 
tirement have occurred in recent jcara, both m London and m Liver 
pool Able replacements have been secured, however, so that it has 
been possible to maintain departments m the various specialties of 
tropical medicine essential to a well rounded program of teaching and 
research The courses of instniction in tropical medicine are in 
general, similar to those given before the war Both schools offer 
two courses a year, each lasting 4 to 5 months and leading to the 
Diploma m Tropical Medicine and Hjgiene Also, students who tahe 
the full jear course for the Diploma in Public Health may elect to 
specialize in tropical liygiene EicelJent opportunities for research 
are available to advanced students and fellows 

Efforts are being mode both m London and m Liverpool to 
strengthen clinical teaching in tropical medicine Plentiful clinical 
material has been available m London but has been scattered among 
different institutions A special hospital wliere cases of tropical dis 
eases could be concentrated is needed In Liv crpool a 1 topical Disease 
Center for the investigation and treatment of difficult and obscure 
cases of tropical disease has been maintained at Smithdown Boad 
Municipal Hospital 

The Nc^lIERLA^D3 


damage from the war, activities were suspended during tlie >eai'ip oi 
occupation and both institutions hav e faced shortages of personnel and 
equipment in resuming their former status TeacJjers and research 
workers in the younger age group arc needed and must be trained to 
assure the future 

Most attention since the war has been paid to immediate problems 
such as the instruction of young medical graduates scheduled for 
service m the tropics Special courses of 3 months duration are giv cn 
to meet this need Teaching also includes the instruction of under 
graduate medical students In addition to laboratory research, the 
Institute in Amsterdam Iia® played an active part in combating the 
postwar upsurge of malaria in North Holland and in applying new 
methods of control 

As part of the rebuilding program in the ^etherlaluls a plan has 
been drawn up for construction of a new Seamen s Hospital in Hotter 
dam Such a development will strengthen clinical instruction m 
tropical medicine, which students at the Institute in Leiden must o 
tain in Eotterdam 

BELOinsr 

The Prince Leopold Institute of Tropical Medicine established m 
Antwerp m 1933, is the chief Belgian center for training and researcli 
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Jose, Costa Rica The hospitals of the United Fiuit Co cooperated 
in full measure 

There are many medical schools in the United States and Canada, 
ns 
m 
out 

IS ] 

institutions entitled to special consideration McGill Uniiersity pro 
Mdes excellent training leading to a diploma of tropical medicine 
on the completion of two academic terms in residence at Montreal 
and a yen of practical clinical experience in the Tropics Columbia 
Uni\ ersity could not avoid an actn e interest in tropical diseases The 
Msitors passing thiough the port of f»ew ork brought at one time 
or aiiotlier examples of all the exotic diseases, thus providing clinical 
nntenal which stimulited student and faculty interest Johns Hop 
kins has long attracted students from foreign lands because of tlie 
outstanding research m paiasitology and tropical medicine The 
medical students at the Umversitj of Cincinnati have been unusually 
fortunate m having as a teaclier Dr T I^Blanc, who not only pre 
sented the problems of tropical disease m the classroom but also 
organized trips to Puerto Rico where tlie students could see for them 
selves The Universitv of California and the University of Southern 
California Ime made fuiidiroental contributions in this field In the 
late 1800 8 Dr hoij at the University of Michigan became en 
nmored with the agents of tropical disease The publications of his 
group oil try panosomes and spirochetes extending o\ er a period of 
00 years Ime been noteworthy 

Ihe training of per«onnel for serxice in teaching and research and 
actne participation in research has now become a function of various 
brand os of the armed services and other Government agencies in the 
United States Tlie Army Medical Department Research and Grad 
uato School the Naval Sledical Research Institute and the National 
In«titute of Health all have unusually spacious quarters and equip 
inent for this purpose 

Tlie guiding influence of the Pm American Sanitary Bureau in 
encouraging and strengthening pri^rams in tropical medicine in the 
Americas has been most commendable and should lie gratefully ac 
kiiowledgod The Institute of Inter American AiTairs has used the 
facilities of many of the institutions dcscribeil m its most laudable 
training program 

In closing due credit must 1 h? given to the Rockefeller Foundation 
and also the Rockefeller Institute Tlie foundation has organized 
and un«f intingly coiitribiitid to such programs ns the eradication of 
uncinariasis malaria and vellow fever it has sponsored tlie train 
ing of personnel it has aided in the construction and stafllng of 
medical schools and schools of nursing in the tropics and in pop 
iilarizing information concerning tropical diseases it has been of 
inimcasurnble «er> ice to mankind 
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bptciai courses in tropical medicine, and maintenance of facilities for 
clinical investigations 

The principal course offered extends over a penod of 4 months 
and leads to a Diploma of Tropical Sledicine It has been attended 
by an average of 20 student? Another course with lectures presented 
in a popular manner is offered to lay individuals who expect to work 
in the tropics This course lasts 8 weeks and has had an average 
attendance of 45 ^ ' ' 

sess territories ir 
of tropical probli 

cal Institute constitute a welcome and significant contribution in this 
field 

Spaw and Portuoal 

Except for the general curtailment in exchange of scientific in 
formation and materials, activities in these countries were not greatly 
affected by the war ITie National School of Health in jradnd is 
the principal center in Spam for teaching tropical medicine Although 
^ «i — -- - »_ * » 1 i 7 ,tQalariology,and 

3 part of the three 
lesearch in tropical 
Colonial Medicine 

1 , , . » - 

I I _ 

cine is awarded The course is compulsory for doctors planning to 
work in the tropical colonics Attendance averages about GO Clinical 
instruction is given at the Colonial Hospital, where interesting cases 
are brought in from the tropics for study 

The Institute in Lisbon has departments in the various tropical 
specialties which carry on research programs Plans have been drawn 
up for a new building and it is expected that construction will he 
finished within the next 3 years 

T ' ’ ’ . -A 


Italy 

Tlio principal special facilities for training and research m 
medicine m Italy are furnished by the Superior Institute of Public 
Health m Rome The fine modem building erected in 1934 suffered 
some damage from air attack during the war but is essentially intact. 
In tlie past j ear an extra floor has been constructed to provide a i 
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m tropical diseases. The Institute did not suffer any pbys 
during the Trar, and jts operations were not interrupte 
graduate course m tropical medicine lasting 4 months is o 
a year. FromSS to S>0 students attend each course, and i 
a Diploma of Colonial Medicine This instruction is coir 
physicians planning to practice m Bclpan Congo 
Another more general course, also lasting 4 months and c 
a year, is given for nurses, sinitnrinns, missionaries, an 
'ndiriduats going to the tropics About 100 students r 
cour«es, whicli include elementary Uhoratory work as well 
Instruction la given both in French and iii Flemish 
Aclinic with 50 beds for patients uith tropical diseases i 


Fr-vnce 

Tlio principal source of Fiencli researcli in the field 
medicine has always been the system of Pasleui Institutes- 


medicine, they hare ncier played the role of teaching 


medicine is a hniidicap m brnging Jhc subject to the fore ir 
France. 

In common with all educational and ic^eanh institutior 
tiiosp where tropical medicine has hem jiromment lin\e 
times m the postwar period For etample, funds for gen 
mental ex^Hmses such as aumnl colnuies ViA\e been hmiteO 
it has Itpen largely impossible to ohtuin foreign exchange 
supplies and equipnicnt which miKt Ik* piirchnscd abro.i 
of the mffition and the lag in salmes it has been diffi 


uaiion improTCH. In the meantime, teaching and traminj 
medicine suffer until new hloml and now life can l>e infij 

Swmrni.Axn 
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cal Para&itology and Helminthology of tho Academy of JIedi< 
It serves to tram specialists for malaria control units and to con 
research in all phases of medical parasitology 

Gernant 

Before the ivar the Institute of Seamen’s and Tropical Jlygien 
Hamburg was an outstanding center for training and researcl 
tropical medicine In 1943 and 1944 the Institute was severely d 
sged fcota air Attacks and had to eracuate its activities to ot 
locations 

Although reconstruction has not been possible since the war, pa 
TTorlf repairs have been made on the old central building and 
Institute has reoccupied its former site In spite of hardships 
handicaps, M’ork is being carried out m all departments Insti 
tion Was resumed in the fall of J94C with the scheduling of classes 
graduate German physicians 

Most of the librarj and museum has been saU aged Even the stro 
of schistosomes, long maintained witli their smil hosts, }jave b 


of German economy and education as a whole 
StJWJlARf 

Although necessarily brief, this review is sufficient to indicate tl 
facilities for research and tiaming in tropical medicine in Europe i 
many and laricd, and (bat instruction ts available in a number of d 
ferent languages As a rule, the programs of the institutions cc 
cemed with this field are designed to serve the national needs of t 
country in winch the institutions are located However, all mi 
haa e an international aspect as well, not only because of the woil 
wide character of tropical diseases but also because many of the 
students come from foreign lands 

Abstract of Biscmssiov 

Dr J HoDiTAirf (BeJguwn) Hr ^feCoy said that we suffered i 
real damage in Antwerp, but we had some We suffered much dit 
cult} because we had to kill our animals ]ust as the war came ov 
Belgium, and dunng the hard times after the occupation of Belgm 
we had many difficulties Still we will do our best to maintain 
good name for our institution, and now we are started again iTitn 
good man j. j 

I’d like to add another few words about training for the medic 
men After the medical men have finished the courses m Antwer 
and gone to the Congo, they must make a change f rOm the laboratory 
to the big hospitals for the natives and this completes the cour c 
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Courses for medical students are given but no formal graduate in- 
struction IS offered at present However, considerable opportunity is 
afforded for special students to undertake investigative work in sub- 
jects related to tropical medicine Since the war the Institute has 
been particularly active m malaria control Staff members are par 
ticipating in the campaign to eliminate the disease from Italy and 
are conducting laboratory and ffeld research with DDT and other 
new insecticides 

Another institution m Romo concerned with tropical medicine is 
the Institute of Sfahnology It functions mainly to give instruction 
to physicians in the medical aspects of malaria 

Gkecce 

Because of the disturbed political and economic situTtion, the Ka 
tionnl Institute of Hygiene in Athens has had considerable difficulty 


n hich has so markedly reduced the disease in Greece during the past 
few years Since the war many of the stall mettbers have had op- 
portunity to travel and study abroad Tlie nucleus for o successful 
institution 18 present, but national stability and more powerful sup- 
port are rcf^uired for it to prosper 

Otueji Balkan Coontoes and Russia 

Very little information is avnilnble to the writer concerning recent 
dcielopmciits in tropical iredicme in other Balkan countries, nr in 
tiio Sonet Union 'llio Institute of Hygiene m Zagreb, Yugoslavia, 
began to function again immediately after the war Its tcachin" 
program includes training m various branches of tropical medicine, 


lo lia\c n scrv active teiphmc 



PHYSIOLOGICAL ADAPTATIONS OF DWELLERS 
IN THE TROPICS 


C £Io^oE,L Contreras, T Velasquez, C EetnafarjejC MoNOE,Jr 
and R Ciia\’ez, Institute of Andean Biology, University of San 
Marcos, Lima, Peru 

Tho relationship between man and environment must be the subject 
of careful scientific studies Castellam (1), Dill (2), Adolph et a! 
(3), Mills (4), and Lee (5) have contributed to the knowledge of 
the physiology and acclimatization in hot climates, ns much as the 
important researches carried out during the last war 
Wo have endeavored to approach the problem of physiological 
adaptations in tho tropics by studying men going down from tho cold 
high tropical plateaus of the Andes either to the warm zones of sea 
level (coast) or to altitudes approaching sea level (jungles) Before 
going any further, it is important to emphasize an accurate point of 
view The word ‘ tropical” is usually taken in the sense of “hot 
climate” exclusively We feel that this is not exact and that it should 
be corrected 

The notion of “climatic aggression” rests at the problem’s founda 

♦ »«*,«< to V /> <1 n \ Tl A »v*AA wkA A AAATTS ♦a ♦ o fiviT* A«i1 lAwlnil 1s 


tization’’have thus an actual meaning A precise terminology becomes 
necessary to avoid confusion 

Millions of men in America, Asia, and Africa, lire in tropical zones 
or near them, but at altitudes sometimes ns high as 17,000 feet It 

. , , “ T „s 

1 


0 

can indigenous societies, and then by progressne descent, they arrive 
at the temperate or warm climates of sea level Tropical sun is a 
constant for all those climates, but in the high plateaus it is cold 
during the night and in the shade dunng the day, while the density 
of tho atmosphere is almost half tlie density of polar or equatonal 
atmosphere, and oxygen tension may ho only half the pressure at sea 

Those high altitude tropical climates are not really well desenbed 
in the current textbooks of climatology, which only study the clima e 
of moderate altitudes In chart 1, takm from J Broggi (7) , we ^low 
tho mam characteristics of the thi^ chmatic zones in which we have 
studied tho man of the Tropical Andes ilorococha Huancayo, and 
Lima Our next investigation will be earned out in Iquitos (jung ej 
136 
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Tropical Climatology and Physiology 

Session 1 TROPICAL CLIMATOLOGY AND PHYSIOLOGY 


Tuesday, May 11 — 8 15 to 10 SS p m 
Departmental Auditorium, Room B 

The meeting was called to order by Dr Da\idB Dill, convener of 
•lection II, with a word of welcome to those present and a brief review 
of the pertinent parts of the rules of procedure Tlie meeting then 
elected an honorary chairman, a chairman, and two vice chairmen 
The completed list of officers was as follows 


Colonel "W esley Cox, United States, vice chairman 
Dr David B Dill, United States, secretary 
Dr Milton 0 Lee, United States, assistant secretary 
Dr Shattuck presided while the following papers were presented 
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the high phteaiis of the tropical Andes show such deviations from the 
normal sea le\el standards, that it can be stated that Andean man 
belongs to a climato physiological vanetj of the human race (Jfonge) 
Actually, fitness at high altitudes imolves shift from the normal 
sea level values to new physiological patterns Therefore, in order 
to avoid confusions we haao to consider several “normal” values for 
different altitudes Thej are shown in our charts Those interested 


blood volume is found to bo increased (3? percent) on account mainly 
of an increased quantity of red blood cells Tlie arterial saturation 
is low as well as the confeni*5of free and combined carbon dioxide, the 
alveolar oxj gen tension is higher than before acclimatization , bilirubin 
and pyruvic acid values aro increased (8) , the circulatory response 


Wo will proceed now with our findings durnig the changes of 
cna ironments 

” ’ lues 

• lyo 

Tlie 

lur 

tado, Merino, and Dclgadcr (6a) It is interesting to observe the 
rise of the red blood cell count, hemoglobin, hematocrit, reticulocytes, 
bilirubin, and blood volume when the subjects were taken from Huan 
cayo to Morococha Only the plasma a olnme decreased slightly The 
* > 1 *„>boTI(» liem 

“oro 

in 

terpreted as though the adaptative process has not yet been achieved 
With the subjects brought down to Luna in 5 lioiirs, a progressive 
diminution of the hematologic factors was observed during 8 weeks 
of observation The red blood cell count, as well as the hemoglobin 
and hematocrit values, fell well below the normal values for sea level 
keeping a linear relation with the time elapsed This fact had been 

v*’ j'»r_ I'nTnmUni 

las 
■ ro 
ier 

to attain the normal sea level value The total blood volume decKabed 
progressivelv, becoming normal at the end of 8 weeks , the red ce 

i_r’ j j +he plasma volume 

ns of hemoglobin, 
0,170 feet) , were 

destroyed m order to reach the spa level equiliuiium The values of 
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While in the tropical altitude climates the aferage temperature 
range is 40 9* G (extremes +309“ to —10® C ),on the coast it 13 22“ 
(extremes +32 5* to 0 G® C ), and m the jungle Iquitos it is only 
13® (extremes +37® to 17® C) 

In order to study the effect of tropical climate of the lowlands we 
hare selected clinically and radiologically m Huancayo (10,170 feet, 
3 2 km , j early mean temperature, 12 05® On group of 10 soldiers, 
bom in the high plateaus and with ages ranging from 19 to 23 years 
Tlwy were taken to Aforococha (14,900 feet, 4 9 km, yearly mean 
temperature, C 25* C } where they sojourned for 15 days, after which 
they were brought down to Lima (sea level, yearly mean temperature, 
18® C ) The research began during the summer in Huancayo, tv as 
continued for 15 days m '** ' 

next 4 months m Lima *. 
jungle Iquitos (317 feet, . 

oomparatitc physiofogj of both climates will allow us to distinguish 
the temperature factor from tho altitude factor, which will remain 
fairly constant 


’ ’ ' ’ dis 

Tol 

, t. " ocjd 

(Wwards), pyruvic acid (fatigue laboratory manual), pH, blood 

equilibrated at p CO,/40 mm vt- » » - , , , , , 

metabolism (open cireuit) , 
polar leads, radiolc^ of 
method.) 

Statistical studies of the values found will bo presented m the m 
dividual papers soon to be piibliahed For the purposes of brevitj. 
We have considered here only the mean values 
Tlic physiological and biochemical diaracten'tics of men living m 
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tamed m Huancayo, but it falls down m Lima, right after the de 
scent The behavior of the p 3 mivic acid is noteworthy The pyruvic 


ues It remains high throi ghout 8 weeks, becoming normal at the end 
of the fourth month 

Acid hose balance — I7e hare studied the acid base balance only in 
\enous blood (chart 4) and observe that the free CO, values are the 
same in Huancayo and ilorococha, but they increase m Lima re 
maming high throughout the experiment The bicarbonate is lower 
in Jlorococha tlian in Huancayo and keeps constantly low throughout 
the stay in Lima On account of these variations, the pH shows a 
shift to the acidity zone during all the adaptative period We can 
see from the relations of these physicochemical changes that in lloro 
cocha acidosis tends towards an intermediate zone between the fixed 
and respiratory types while m Luna it tends towards the respiratory 
type (graphs) 

Batal The <»tudy of basal metabolism (chart 5) pro- 

vides normal values both in Huancayo and Morococha as well as in 
Lima The respiratory (juotient tends to go up m the later deter 
mmations in Lima The pulmonary ventilation is found to be in 
creased m the altitude, diminishes at ^a lercl, but it increases agam 
later The pulmonary ventilation did not reach m Morococha the 
figure of 8 S liters per minute found as nonnal m some cases by T 
Velasquez (9) in natives 

Electrocardiography — ^The normal electrocardiogram of the alii 
tude dweller was described by Saenz (10),Eotta (11), and Alzamora 
and Mongo in Huancayo (10,170 feet) (to be published) 

As a general rule m the altitude nonnal elcctrocarfiograms, the 
AQIIS in most of the subjects shows a deviation toward the nght 
( +90® and +180®) In our subjects in Huancayo, a vertical position 
was frequently found 

In our soldiers the electrocardiograms taken in Morococha showed 
such alterations as a measurable elevation of the ST segment with 
inverted or diphasic T wave in the unipolar precordial leads, mainly 
VI, V2, and V3, but sometimes even in V5 and V6 In general, in 
XQ{^- oS the siihjects i r3ght axis devistJon was present, sometimes 
beyond the nonnal All these findings are in relation with the adapts 
tive phase to the altitude 

The E C G ’s taken m Lima immediately after the descent and then 
every 15 and 30 days during 4 months, showed definite alteratmns A 
major modification from the altitude E C G ’s was seen m me E 0 
G ’s taken m Lima nght after the descent (3 days) The T waves, 
altered in Morococha, became nonnal and there was a tendency o 
the E C G ’s to attain a normal shape In further examinations, a 
constant enlargement of the QBS amplitude and especially of e 
wave voltage was found, sometimes m aU leads In some cases, 
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increased jsomewlnt, but it dropped danng ft Trttka of ob««Tration 
TxitliQul qw{te reaching the nomal standaKi for sea lerei The in 
direct bilirubin sliovrs inrallcl ranatnm. 

Siochoniilrtf — Chart 3 shows that the low glucose contents found 
in HuatiCii) 0 are soniewiiat higher in Morococlu \^fter the descent to 
Lima, blow glucose iilms go up progressitelj in successive de 
terminations but without revching the sei level normal figures The 
lactic acid goes up in Morocivcha, as comjiared with tlie values ob 
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largest amplitude of the complexes \ras observed mainly in the uni 


intermittent oscillations After 4 months some of the E C G ’s be 
came normal After 6 months one of them has shown a return to the 
Morococha aspect 

During the staj in Lima, a gradual left axis deviation was pres 
ent m most of the subjects, but again, the \nriition was oscillatory 
The electric position did not always follow closely the axis varia 
tions although there was n fendency toward an horizontal position all 
along the adaptntive process In one case there was a definite return 
to the initial vertical position 

Radiology — ^\Ve have to point out, as has been stated by Kerwin 
(12), Miranda and Rotta (13) in Morococha that there was an en 
largcment of all the heart diameters as compared with those of sea 
level In Huancajo the increase was much less marked A frequent 
radiological pattern showed a 19 5 percent increi«e of the transverse 
diameter in CO percent of the cases in Morococha (Rotta) In our 
cases, some enlargement was observed in Morococha, and then, during 
the staj m Lima, the diameters tended to increase gradually in some 
subjects even after 4 months We observed an increase up to 40 
percent in the aascular pedicle, 19 percent in transverse diameter aiul 
30 percent in cardiac area In two cases the diameters diminished 

O ’ • 1**1 


was observed from the beginning, so that a definite rule cannot be 
established 

Chntcal data — present the mam clinical details in chait 6 
* the arterial tension and the bradj 
»ces3 of our subjects, a fact already 


DiscDssroN 

In the study of the adaptation of Andean man to sea lev el environ 
ment, important physiological deviations are found 

To become a sea level man, an altitude dweller has to change liis 
hematic equilibria to patterns different from those which constitute 
the normality m the cold altitude Thus, 2 liters of blood are neces 
sanly destroyed in men from 14,900 feet altitude 

In our observations we found tint 214 grams of hemoglobin were 

* -T -was 
inted 



II. TROPICAL CLIMATOLOGY AKD PHTSIOLOQY 


141 







146 


TROPICAL MEDICINE AND MALARIA 


There IS one point that I thinkshould be in\cstigated if Dr llonge 

lias the opportiiiutj and that is the possible sludging of the blood 
'vlien these men go f * » • ’ 

this marked dcstnic 
dently some interfer 

go down and it is quite possible that the’ so called sludging, ns de 
scribed in the magazine, Science, last fall, occurs That, of course, 
Would block capillaries and produce serious impairment of the in 
dividual circiilatorj S3 stem In addition to that, there is a second 
I " 

s 
c. 

infections at sea le^ el than at higher elc\ ations? (Dr Mongo replied 
in the nffirmati%e ) 

The respirator) infections arc dependent entirely on the phagocytic 
functions as the first line of defense, and almost the only line of 
defense, against the initial on of infection Therefore, this stage in 
which we haao almost complete quiescence of bone marrow activity 
the stage from the first week to perhaps a whole month do’ivn at sea 
level, would be one of yery, aery sluggish bone marrow both in the 
production of red cells and hemoglobin and in the production of the 
phagocytes So there is a possibility that Dr Monge will find, in 
this matter of aertical adaptation of man, that when he goes down 
he faces aery seiero hazards other than just temporarj interference 
With his physical actuities 

The alteration in heat production, os shown by the basal metabolic 
rate, is to be expected These individuals going down to sea level 

t 

s 

also the ability to take the heat from the internal regions ot the 
trunk out to the eatremifies for dissipation Theiefore the impair 
ment of the efficiency of the circulation of the blood through the 


particularly when they do it in less than a few hours by air, they face 
real difficulties 

Dr M Nar vsimiia Rao (India) I congratulate Dr Carlos Mon?^ 
on the excellent piede of work he is doing in Peru His work is al 
the more important in that it is related to some fundamental studies 
like the ones on hemopoiesis and altitude , 

Some time ago we, in South India, noted tint the si^ of th® ^ - 
blood cell does not vaiy significantly with altitude The red ce 
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Chart 6 

casM of clifonio mountain sickness showed the same {act Further- 
more, the blooil su^ir contents, low m the altitude, rising in Lima 


8 i\eeks wcw still in the adaptatire period . m other words, aeclimatiui-' 
tion had not jet been attained 

Tha same can be said, a% fat as the modifications of the physiology 
of the heart are concerned, such as the bradjcardia found after the 
descent to Lima and tlieE C 0 abnorimlitieR, which suggest so great 
ileTiations of tlie electric potentials that in some cases they might be 
Inhen as pathological but the regress>iaT tendencj of them to nor- 


Grajbiel et al {iO) On the other hand, we haie to emphasite the 
obsericd change in the position of the heart which from a vertical 


conditions 

The general subjective (»ndition of our men did not change with 
Uicir removal from Huanca^o to Bforococha and Lima In Lima no 
slaclenmg of their capaaty for work was ob«erved Tliey were per- 
fotming a mwlerate work and ftQ of tlicm behaved as jwrfectlj normal 
lieings. niere was no (juevtioti of lack of food or vitamins They 













TROPICAL DETERIORATION AND NUTRITION A DISCUSSION 
BASED ON OBSERVATIONS ON TROOPS > 


BobertE Johnson, M D,D Phil (Oxo'i),TheXJ S Army Medical 
A utntion Laboratory.^ Chicago, Ilhru}is, [an installation under (he 
jurisdiction of The Surgeon General, Department of the Army) 

The substance of this paper is taken for the most part from a paper 
published in 1947 (ICark, Alton, and Pease, Bean, Henderson, John 
son, and Richardson, 1947) , which discussed medical surveys of Amen 
can troops m the Pacific and Indian troops in Burma and India, with 
emphasis on tropical deterioration and nutrition Tlie syndrome 
variously termed “tropical deterioration” and “tropical neurasthenia” 
IS said to be charactenzed by “anorexia, easy tiring, palpitation 
languor, variable abdominal pains, often unexplained nausea, vomit 
mg, and diarrhea Vanous functional symptoms are present Tlie 
systolic blood pressure is below normal The basal metabolism is 
little, if any depressed, Tlie organic structure shows no constant 
abnormality” (Reed, 1942, Price, 1940) 

Deterioration in the Tropics has been ascribed to heat and humidity 
diseases, alcoholic intemperance, improper food, lack of physical exer 
cise, and psychological disturbances It is not known whether physi 
cal, physiological, and p^chological types of detenoration are sepa 
rate entities or whether such forms as do occur in the Tropics are 
fundamentally different from those m temperate zones If true dif 
ferences exist are they qualitative or merely quantitative! Are tropi 
cal influences special or do they merely accelerate a nonspecific process* 
These points as they affect civilians have been discussed by Shattuck 
(1938) 

The disastrous failure of our arms in the jungles of Malaya, Burma, 

a 3 ^*1, , — ~ flio woriXTAinSt 


was harmful , and those white adults who were unfortunate enougti ui 
have to earn a living in the Tropics had to return to temperate zones 
every 2 or 3 years to recuperate (Castellani, 1938) 

> Tbe options eipressed In thll p«p« *» »ot necessarily represent the olBelal rlews ef 
any geTernmental agency 
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Some of the stigmata qiecially searched for are listed an table 1 


Table 1— BJocAenitcfll ilatv» of a motor transport unit a mule transport unit 
Japanese prisoners and a QurKha repiment 

(nsores rvprescot ■rtrage T&lcesJ 



Test of physical fitMss—Tli^ Canadian team employed the “pack 
test” of stamma for hard physical work (Darling et al , 1944) and the 
United States team used a “step test” which is the same m theory but 
in which the subject does not carry a pack Both rarmats of the test 
yield scores which increaso with improvement in physical training 
for hard work and decrease with deterioration in physical condition 
as in acute calonc deficiency (l&irk et al , 1044) 

Issue of rtztiOTW —Subsistence policies and problems were discussed 
with quartermaster officers, and inspections were made of subsistence 
items to determine particularly the use, keeping quality, and stocks of 
important items Observations on food preparation, acceptability 
preferences, and palatabiJity were made 
Dietary history and rmtnent intake — The four types of infonnatibn 
obtained in dietary interviews with each test subject included (1) A 
' * ‘ ~ '•aten in 

Jerably 
at all, 

and (4) items of food eaten in addition to tnose issubu yy mo army 
From these together with data on ration issues the intake of nutrients 
was calculated (Berryman et al , 1943, 1944) 

Biochemistry — The teams traveled with portable laboratories sum 
lar in construction and identical m methods (J'ohnson, 1945) For 
the present surv cys most of the reagents were prepai ed in large baf dies 
by one laboratory in North America and were divided between two 
teams 

Specimens of blood md unne were (Stained before breakfast ac 
cording to the following schedule 5 40 a m , reveille, 5 50 a m , 
subjects report without eating and before emptying bladder, subjects 
empty bladder into latnne and dnnk approximately 1 pint of water, 
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The experiences of the latter half of the war, however, dispro\e<l 
many of the beliefs and customs of white settlers in the Tropics 
(Fairley, 1945) With the development of effective methods for con- 


out of hot, humid climates for as much os 5 years , thousands of white 
soldiers working m the midday sun without solar topees, many of 
them bareheaded, and finally in the Philippines white American 
troops who were fit and well after montlis of continuous fighting and 
physical labor m the jungle 

The observations reported here on the health, fitness, and nutritional 
state of troops in Burma and the Pacific are among the few that have 
been made m the Tropics by modem quantitative methods on physically 
aeltve young men in whom disease had been well controlled and whose 
supply of food was ample The only similar studies of which we are 
nwaro are those of Lee (personal communication, 1945) on Australian 
troops in New Guinea 

hlETiions 

Our work was done during early 1945 by two separate teams, who 
had trained together and who used almost identical methods One 
team was loaned by the director genera! of Medical Ser\ ices, Canadian 
Army, to allied land forces, southeast Asia, and opented in India and 
Burma to study Indian soldiers exclusively The other was sent out 
by the offices of The Surgeon General and Quartermaster General, 


tional pertinent information was ©binned by examination of hospi 
talized patients and by interviews with local personnel other than those 
subjected to the full battery of tests Observations were also made 
on environmental conditions under which the men lived and on their 
daily work and activities A general de*«ription will bo given of 
methods craploj cd by both teams 

ilcdtcal huteny — ^A hi«tory obtained from each man stressed dis 
ea«e3 and conditions which might predi«po«e to or precipitate nutri 
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Ca m to7 30a m jspccimensof venous blood are draTrn, 7 30a aa 
subjects empty bladders into cups Time and volume of urine are noted 
and samples of urine are stabilized with oxalic acid Analyses of 
blood included hemoglobin, serum protein, scrum ascorbic acid, and 
=erum chloride^ Analyses of urine included clilonde, ascorbic acid, 


whole or^nizations or garrisons 
CompaTatioe data from, field tivafa— In 1944 there were in North 

> • - 4 . „ *1 „ CM 


troops The adequacy of various combat rations eaten oy luiu vvoib 
ing infantry troops was determined by interviews, observations of 
tactical efficiency, clinical examinations, tests of physical Etness, bio 


field trials to include men under stress of enviromueiir, cuiiiuai, u u 

survey 

^resent 

groups had participated m at least one of the uiuis, uiai ihe bio 
chemists of both teams had worked together in both trials, that the 
criteria used in the clinical examinations were the same, and that all 
clinical examinations in one tlieater of operations were made by a 
single medical officer 

Generalizations Based on Compabisonop Troops in North AaiERxcA, 
THE Pacifio, and Burma 

EFFECTS OF STRESS, AND TROFICAL DETERIORATION 

The effects of the stress of combat on well fed troops among whom 
tropical diseases were well controlled may bo seen by comparing United 
States troops in rear areas of the Pacific with those recently in com 
bat Iwo Jima had been taken 12 weeks before the survey team 
arnved, and battles on Okinawa and Luzon were still in progress 
There had never been any fightmg on the island of Hawaii, and at 
the time of survey Guadalcanal had been secure for 2 years and Guam 
for 6 months 

Symptoms referable to the skin, gastrointestinal tract, and neuro 
muscular systeras tended to be commoner m the groups under stress 



PtRCEffUGt DISTRIBUTION BLOOD AND SCRUM DATA 
• us OB CNJACnW TROOPS WKCTKAWtAO 
RtY »'- •* INCC*** TROOP* «>A»M 
0 u s Tnxp* wore 

Figure \^-Pfrtentetr diilritiullnn rurrer /or ilota on Aemogtobin, errum prcH 
Irlit, trrum rMoriJr, enJ leriim orrortMc orM for l/niird Scales Iroopt {n the 
Tari/ie (3I>0 mrn), Indian Iroopi in Rurmo ^IfiOO men), end Iroopt in ^o^th 
Amrrira For Ifie lallerf lirmoginMn eelae* ore for Canadian in/enlr}’ (150 
otiierralioni) | serum ci loriJe ralues ore for Laitrd Scales in/ont>T ballalion 
in Cotorado {600 men) { end serum nseorbie and Tslues ere for Cniled Slates 
In/anirj' in Ihe Arliono deserl (149 men) 
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of combat Positive physical findings were also commoner, especia 
conjnnctuuis, gmguitis, poor oral hygiene, folliculitis, miliam, f 
gus infections, and epidermophytosis ireight was lowest on I 
Jima and Luzon On the other hand, ply sical fitness was actui 
better in those esposed to stress, and biochemical status vas 
strikingly different in tlie two groups 

Altliough there la no quantitative way of measuring morale < 
(an usunll) determine from conversations with commissioned a 
lionconwn/ssjoned officers and by personal ob^natioii of the tro< 
wlietlier it is good or bad In the Pacific, morale was good win 
men had *i job to do of obvious immediate importance, and m gene 
was better the further forward they were On Hawaii and Quad 
canal, morale was poor, on Guam, fair, and on Iwo Jima m the 3‘ 
Infantry Division on Luzon after 14 consecutive weeks in the froi 
line, it was excellent 

These United States troops recently m combat were adequately f 
men without serious disease, who sliowed some wear and tear b 
could still carry on well and do their job efficiently A different p 
ture was seen m the men of one Indian unit, who deteriorated bad 
as a result of prolonged and severe stress accentuated by an madequa 
diet 

Two Indian units attached to the same infantry brigade work 
' ' ’ ’ ad serv 

hlarki 
ere der 


onstrated, although both units had been on active service in Burn 
for similar periods of time, both had received the same rations, ar 
at least from the Army’s point of view both had been engaged 
the same work in the same country under exactly similar chmat 
conditions One unit ii'Mid motor vehicles to transport material tl 
other packed supplies on mules and had to march to their objective 
Analysis of the stresses wluch affected both units showed that tb 
muleteers (41st Animal, Mule Transport Company, Royal India 
Army Service Corps) expended over 4 500 calories daily in marclimf 
m taking care of the mules and in constructing defenses They ha 
little rest, since sleep in the field was often disturbed by the enemj 
During the day they were exposed to sun wind, and rain 
subsisted on a standard Army ration which was often reduced b 
% or because of the tactical situation They did not supplemen 
their rations to any 
and lack of opportuni 
used mosquito nets 


quirements tliey wer 

sterilized water when watering tneir iituiea 

common because of contact with their animals thorn scratches ins^ 

biteo, and lack of opportunity to bathe Malaria and diarrhea rate 
were high 


KY 


PtKtNTACt DISTRIBUTION URINARY DATA 
f u S on CAN*nw<TiicK*s nchth aixrca 

» I ■ X If^AN YPOOn^ eURM* 

0>- ' '*0 U i TMXn» n>cr< 

Flfure 2>— I’rrrrRlof^ ditlnbulfon rorr^* /or alala on tMnrt^e, sicorble ceU, 
thlomlnn, end ribo/TeYln eierriion (n Minpf«« o/ nrfne roffeetrtf 6«/ore brreA: 
/att from Untied Sietet troopt In the Parifie men), Inilien Iroopi in 

flurme (1,000 men), end l/nfird Stair* In/enlrx In Coloredo (600 men) 
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TIi 8 motor Innsport company (ICOth General Purpose Motor 
Transport Company, Royal Indian Army Service Corps) on the other 
hand cTpended only 3,5C ’ ^ t / i , 

hours over poor roads ‘ 
ing, and tl»ej slept fjir^ 

They usually harbored at night with large formations and conso 
quently did not have to construct defenses, nor was their sleep often 
disturbed by enemy activity During the day they vrero protected 


p. t T'heir water requirements were 

ion dnnh iTiey could erect 
^ Jfolaria and diarrhea rates 

were not so high as m the muleteers bkin infection was negligible 
As judged by clinical examination and biochemical studies, tlie men 
of the motor transport company were adequately nourished, and 
although tired, " 

duties evidently 
other hand, we 

tether Their physical htness, juageu uoin uy um iav.t. u, 

1 « * « - 1 v.». on nmri^ of tbcif oDicers, was at a low ebb 

ational duties efficiently 
• * of vague symptoms m 

eluding palpitation, fatigue, collapse on mo march, muscular and 
abdominal cramps, gastrointestinal disturbances, and visual defects 
A comparison of tho biodiemical findings is given in table 1, whicli 
demonstrates that blood and urinary levels of tho mule transport unit 
were well below those of the motor transport unit 
On the basis of clinical esamination and biochemical findings, 
diagnoses were made in tho mole transport unit of chronic caloric de 
ficiency, chronic anemia, salt depletion, and mild vitamin B complex 
deficiency 

The concept of a specific deleterious effect of climate on white 
’ T> rvi T,a> been elaborated by many -writers (e g 


Army Medical Department, 
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cal analyses are usually carried out on blood and urine Fitness, effi 
ciency, and work output arc rarely estimated m any quantitative man 
ner In the past, implicit or esplicit assumptions have frequently been 
made (1) That there are close correlations among the different types 
of data collected by the methods outlined, and (2) that it is possible 
to set minimal values below which there is ill health (Adamson et al 
1945) Our present observations allow several conclusions to be drawn 
on these point** 

The first general conclusion is that within a “normal population,’ 
1 e , one that is able to work efficiently and is not ill enough to be 
hospitalized, there is reasonable correlation between the average intake 
of various substances for a jienod of months and their average con 

1 Its eacn hv 


and would be anticipated on a pnon ground (Johnson Henderson, 
Kobmson, and Consolazio 1045) It should be emphasized that this 
’ ~ 1 i-ipge groups, and that 

le range 

“normal population’ 

as defined in the preceding paragraph, the measurements made in the 
present surreys showed few correlations among biochemical values, 
physical fitness, and clinic J findings 
The relationships between individual clinical stigmata and bio 
chemical status and between clinical stjgmati and step test scores 
were investigated in United States troops In the first place, the 
- 1 scores between 

gma were deter 


were then aver 
normal’ and 
The roagni 
gnificance by 

comparing them with pooled mtra island variances only a few sta 
tistically significant correlations were found (table 2) Slightly low 
step test scores correlated with gross conjunctivitis, gingivitis and 
poor oral hygiene Slightly low riboflavin values were correlated with 
hv/^iene and a statistically significant correlation^existed 


The relationship 


between mdiviaiui uum-ai - 

— " Indian troops is shown in table 3 

States troops in the Pacific, statis 
e found between (1) increased ex 
unctivitis, (2) decreased excretion 
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from hi3 studies on civilims and troops in Australia and New Guinea 
that tropical deterioration is not ft gteafic entity to be differentiated 
from deterioration «een elsewhere With his conclusions, we are in 
general agreement and can contribute to the question in two ways. 

First, white troops were fighting winning battles after continuous 
presence for os much os 3 years in severe tropical environments 
They received good medical care, led an active life, and maintained 
satisfactory health Nea ortheless, psychological changes for the 
worse were present in some rear areas where men were isolated for no 
reason satisfactory to them, and yet these men were facing less danger, 
discomfort, and di«easc than those farther forward, in whom morale 
and performance were good in spite of severe climatic stresses 

Second, under certain well rccogniicd types of stress, men will 
react and deteriorate similarly in tropical and in temperate or cold 
environments The survivors of the United States 3Sth Infantry 
Division on Luzon showed weight loss and other effects of a long 
campaign Ne%erthcle«s, they had good eincicncy, high morale, and a 
generally good nutritional stale In the mule transport company in 
Burma, wo had a group showing deterioration along a^h diseases 


to stresses beyond their breaking point (Kark, Johnson, and Lewis, 
1045) 

We conclude that the factors leading to deterioration m military 
personnel in the Tropics arc m some cases the same os they are in 
temperate or cold environments Wc have seen little evidence of a 
specific effect of the Tropics except for skin di*«a«cs, especially miliana 
and fungus infections Neither have wc <cen ca^es of detcnoralion 
which could bo diagnosed as purely tropical or climatic m origin, 
lllien detenoraticn docs tjccur, as in the mule company, it is our 
impression that it may bo more disabling than el'cwliere because of 
the natural environmental handicaps which csirt in warm humid 
climates 

ivrnjtti^TJONs AMONG DiriAnr intike, iitoai£anc.vL arE-iscEEjnexTa, 
riiTsi&\n trncnu»<rr, and cuxicai. fd^dincs 

In most nutrition surveys of general populations, information is 
collected m 'evcral ways. Dietary intake is estimated by laboratory 
analysis of meal-, by calculation from dietary histones, or by calcula- 

. ‘ made from 

■ • ■ uch as slil- 

‘ . • Biochemi 
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Table 3 —Aicnpe biochemical values for Indian soldiers vHih posltlre physical 
findinffs compared tr«A aieraffcs for all Indian troops 



m the tissues In natural environments, the interpretation of changes 
IS diflicijJt A subject prenouslj unsiturated may hnr© had recent 
Tccess to nutrients enough to raise Ins tissue concentration withoTit 
restoring function or reversing pathological clnngcs Again, disturb 
(inco of nutrition is onl> ono of many possible causes of functional 
impairment Finally, a guen pathological change, such as cheilosis 
may result from ono or many processes other than nutritional defi 
ciency (Kachella, 1942, Macliclla and McDonald, 1043) Fett (1D45) 
emphasized another phase of the lack of correlation among chemistry, 
function, and pathology Many characteristics of a population can 
bo expressed m distribution curves An individual subject provides 
a single point on each curve, but there is no valid reason to expect 
that measurements on him will alivajs fall la the same portion of 


optic disks Since it is excessively uncommon for a single type of ou 
serration to be diagnostic for any specific disease, extreme caution 
should be used in interpreting data on the lower end of distribution 


bution curves for the Indian troops had lower vaiuea man luusw lui 
United States troops, and there were in Burma actual cases of ill 
health associated with positive clinical findings and poor biochemical 
states 
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(Van Veen, 1942) Tlie present data from the Pacific and Burma 
pro\ ide information on health adult male populations United States 
adequately fed when their daily nutrient intake included 
100 prams of protein, two thirds of it animal, 0 7 gram of calcium 
20 milligrams of iron, 5,0TO I U of xitamm A, 18 milligrams of 


doing an efficient ]ob in combat, construction and supply while re 
ceiving a ration which contained approximately 100 grains protein, 
one fourth of it anima), 2^00 I V of fitamin A, 2 S milligrams of 
thiamine, 1 1 milligrams of nboflaain, 20 milligram® of niacm, and 
40 milligrams of ascorbic acid It is true that on the whole their 
b r - 

r 

ponents of high vitamin intakes in the Tropics when a healthy adult 
population is in question It was our impression that morale, fitness, 
and liealth of United States troops were not affected either adversely 
or beneficially by sporadic or regular use of vitamin pills Neither 
can we support tlio proponents of a diminished protein intake in the 
I'ropics Ihe arguments for and against this have been discussed 
by Lusk (1931), by Leitch (1930),byNicliolls (1938), and by Pitts et 
al (1944) United States troops voluntarily ate 100 or more grams 
of protein per daj and adapted vvell to the heat The Indians, with 
a lower intake of animal protein, liad associated low levels of hemo 
globm and serum protein 

Our observations support strongly the idea that caloric requirements 
are less m tropical than in temperate regions (Eijkman, 1924) Sys 
tematic surveys of American soldiers in Arctic, subarctic, mountain, 
temperate, tropical, and desert areas have yielded valuable evidence 
on tins point when ground troops are receiving abundant rations 
fheir voluntary caloric intake is inversely proportional to the mean 
temperature of tho environment in which they live The range was 
from about 2 000 calories penman per day in the desert to 4 900 calo 
ries per man per day in the Arctic for field troops with similar duties 
I » — 1 ^ certainty without an accurate 

Systematic observations made 
) on the energy expenditure for 
a given ti^pe of exertion in iiigu, moderate, and low environmental 
temperatures showed clearly that tnlonc requirements are increasingly 
high as the temperatures decrease 
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The best tactical group etmlicd was the Gurklias, whose fabulous 
performances in the Trar are well known One hundred and forty 
soldiers from the T/lOGurkha liifles were examined Their perform 
anco m the test of physical stamina was rcry rochI indeed, with an 
average score of 02, whicli is considemblj better tlian the 80 scored 
by ft very good platoon of infantry tn Canada (Karh H ol , 1945), the 
81 scored l)j the subjects from the United States SSth Infantrj Pivi 
Sion on Luzon, and the 85 scored by a well trained United States in 
fantry battalion m Colorado Physical exainination revealed few 
positive physical findings, and tho«c were not severe Biochemical 


ftgo hemoglobin levels were somewhat lower 
IVe conclude that excellent physical fiinecs and tactical efficiency 
are compatible with w hat by ohlmary North American standards are 
low levch of several unportnnt constituents of the body, notably nbo 
fiavm, scrum protein, onJ o«corbic ncid 

NummovAnrrQpjRcjtrvTS iv hotcuiutw 
Nutritional deficiency di'eaNjs and poor nutrition ate common in 
the Tropics To this situation, at lea«t three important factors (Van 
Veen, W12) contribute (1) Population density vs high, ^*2) cheap 
staple foods, mainlj cereals, tend to bo Imiiteil in rnriety in anj one 
region and to be unbatanccvl m important nr-pecU, and (5) disease 
rates ato high Among the best studies on diet and iicalth in the 
Tropica are McCartison s ( W5&) llis main conclu\ions that typical 
regional, racial, and rehgio is diets in India nre very different in their 
ability to promote health have been substantiated by such other work 
ers as Avkrovd (1910) Sikbs have the beat civilian diet, nnd Mad 
m«sisHtliPwcrr't TlieSiUUdictproMdeann abundance of iniportanl 
mitncntsnudconsiMsof nttii (vovr>c wheat flour), milk, nnd milk prod 
«c(«, such as butter, curd-, and butler fnilk,dhal (legume'.) , v i giUblc«, 
fruit, and meat, M'ben McCarrj«on fed typical Indian difts to mts, 
growth and heallh were be®l on that of l)»e bikhs Of all the cables 
and races studied bj u«, only (he Siklis had pla'ma protein lev els in 
the same range ns tlio'o of North American troops 
Animal n't 

rffeeis of ' 

i-iimmarii 


ii^rvcw agree that the cnlonc requirements of tlic mt are less in hot 
than in temperate climitea 

Tfiere is much l«ss certain knowledge on human nutritional re- 
quirements for life m the Tropica than on requirements ehewhere 
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VOLUNTARY CALORIC INTAKE NORTH AMERICAN TROOPS 
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high urinirj output of urine containing chloride These patients 
cannot retain either salt or water, and I suggest that the continual 
striving of their bodies to consene silt and water Ins partially ei 
Inusted the suprarenal and pituitary glands, through which the con 
senation is elTected 

Soldiers on actnc sen jcc liavchtfle access to alcoliol, but for miny 
civilians an incro'i'se in fluid intake meins automitically an increase 
m alcohol consumption I am convinced this is important 
Dr Johnson mentioned the importance of sleep in his comparison 
between a mechanised and an animal transport company (made in a 
recent paper) , the latter, from overwork and lack of sleep, were 
rapidlj brought to the end of Ihcir tether Dr Waterlow and I never 
saw such extremes, hut we did notice the marked difference in con 
dition, especially morale, between men working an early shift in 
Army worl shops, rising at 4 a m , having had only the hottest part 
of the night for sleep, and men on evening shift, who had a good 
’ Anj thing that intei feres 

hastens deterioration 
ity and short temper, but 
after a tour of duty m the tropics, I would say that this aspect of 
deterioration is the cumulative effect of coping with indigenous in 
efficiency and of doing without amenities usually regarded as essential, 
for months on end 

s 

0 

1 

deterioration, there is no such retreat 1 would like to ask Jjr *»omi 
son in this connection what monthly variations in temperature and 
humiditv ho found in the Pacific 

; 


Visiting various stations at different parts of the Belgian Congo, 
we find that a station, perhaps at approximately the same distance 
from the Equator in another portion of the Congo, is much more 
healtliy than the place in which we are working V hen we could not 
come home for a furlough on account of the war, we went to East Congo 
at about the same distance above the Equator but at a different ele 
vation There we found that the missionaries could stay as Jong as 
15, 1C, or 18 years without feeling the effects. We came back to our 
post somewhat refreshed but after about 6 months we were as tired as 
before , , , , 

We dread the beginning of the dry season, which is an ordeal in 
our part of the Congo, 4° north of the Equator I believe that there 
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b Opou Jtfport No 3 — Genera! A<pects of Tropical I atlpuc os Seen in RAAF 
Ground Crew, Fourch Report of Field loTcstieMlon into the Incidence of Tropica) 
Fatlsue. 

Adstbact of Discussion 

Dr W S S Ladill (Nigeria), commentator Dr Johnson lus 
shown that health and cflicicncy can be mainlained indefinitely in 
tropical cm ironmcnts and that tlio well feel, properly housed man 
need not show tropical deterioration Nevertheless some men, es 
pccially m isolated communities, do delenorntu physically and psy 
chologically, whatever the climate Dr Johnson believes it is always 
the same syndrome, I BUpgest that there arc certain factors that im 
pose a distuietno pittcrii u|>on tropical deterioration 
In the tropics it requires a constant conscious effort to drink enough 
to maintain fluid balance, but, as Dr John Wnlerlow and I showed 
in 1013, in many the effort fai!«, the 24 hour urine volume is less 
than 1,000 cubic centimeters, a small chronic w ater debt is contracted, 
shown by a fall in body weight, and there is haemoconcentrition 
Gro^3 failure to drink, c«pecian> when coupled with salt deficiency, 
resu)(sm aento heat exhaustion, but another type of heat evhaustion, 
insidious in on'set, is 'cen toward the end of the hot season, these 
patients arc weak, lietle'^N ami noncooperative, on cxaminition there 
13 nothing definite bey ond healed prickly heat in some ca«es and «ome 
times amdrosis, «uch men may bo libelleil malingerers. Hut bio 
chemical examination shows a low scrum chloride and an abnormally 



HUMAN CXIMATOLOGY AND TROPICAL SETTLEMENT 


H C Bazctt, Depafttnent of Phystology, University of Pennsyl 
ianta, Philadelphia, Pennsylvania 


Valuable resources of lumber, minerals, and agricultural products 
in the Tropics remiin undeveloped owing to out inadequate capacit/ 
to safeguard health In the past, knowledge of tropical hygiene 
grown simply from eTperjcnce Growth, though sure, has been slow 
Now it IS possible to apply cipenmcntal methods to the solution of 

’ ^ t from 

j be of 

light construction and be well ventilated From the point of view of 
the lowest initial cost for reasonable comfort, the assumption is cor 
rect Yet low initial cost is no guarantee of economy, on the contrarj 


structures of mere temporary value should light construction be uu 
lized These two a lews are diametrically opposed Neither has been 
established incontrovertibly Conversion from one system of construe 
tion to the other would be aery expensive, both in time and money 
so that the relative merits of the two systems should be establish^ 
as soon as possible by direct experiment. ^Vhlle at the present time 
the most urgent need, as in other parts of the world, is the provision 
• J 'Tropics 

im 

epts 

derived from unwarranted generalizations Ihe experience oi lem 
perate zones has been applied to the Tropics without cntical judg 
ment Agricultural workers cannot Ixj protected from the ex^nal 
conditions in which tl 
enced is tempered by 
of sedentary workers 

in the Tropics agricultural workers in active work have to contena 
with heat, while cooling can be applied only to sedentary workers, 
whose heat production is at a relatively low level air conditioning 
appears doomed to failure The conclusion is false, because it as- 
sumes that conditions for cooling are the same both at rest and in 
exercise , , , , 

High external tcmperatuies mterfere with the quantity of muscular 
work which can be sustained but do not affect the intensity that can 
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TROPICAt. MESICINB AND MALARIA 
tatively in terms of its reciprocal, that is Us thermal insulation (rep 

j » The 

tions m tins and other normal subjects ig probably about^'o 2° Clo 
(the lower value given for the fourth temperature condition of tne 
table IS probably dependent on absence of equilibrium) This figure 
unplies that for a person at rest environmental conditions for com 
fort should bo such as to allow adequate removal of heat at surface 
tenipcratures not ojccccding 35 5® C Any rise of surface temperature 
aboio this level necessitates an undcsirablo increase in deep body 
temperature above 3i* C (OS C** F ), which may decrease both com 
fort and efficiency 


* » * j r * *i 

• with 
with 
ireu 

, nera 

tion ]S demonstrated in values for tissue insulation, which ore only 
about one third as great as the minima] value attainable at rest 
Surface temperatures also remain low, owing partly to increased air 
movement but mainly to tlie utilization of evaporative heat loss At 
the temperature levels concerned, air can remove much more heal 
per unit volume by absorbing water vapor tlian it can by being directly 
warmed The adjustment of external heat loss is, therefore, possible 
provided that the air can accept adequate water vapor, oven though 
the heat acceptance may bo negative 
The table allows the relative strains of rest and work to be com 
oared At the two lowest temperatures no great strain is imposed 

J .. TTinrl, 


This IS indicated by a nso m rectal temptiaiuti. a - i 
at rest but not at work, decieosing the differences between the two 
conditions At the nest to highest temperature the strains have a^m 
become about equal since the water acceptance of tlio air is near the 
limit for this degree of work Actually the evaporative loss was 
derived fiom 637 milliliters of sweat only, while an additionai 540 
milliliters of sweat, though formed, was ineffective from, failure to 
evaporate At the highest temperature the strain during work be 
canfe the greater, for the lieat load was too large for the water ac 
ceptance of the air in the face of a considerable negative heat ac 
ceptance 
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The claim that the mild increa^ in rectal temperatures observed 
at rest were accompanied by inefficiency for mental ta«l£3 rests on other 
evidence obtained under siimlat conditions, pirticuhrly m England 


thexe cited m table 1, the degree of disability may be estimated ap 
proTimately for the conditions cited by interpolation of a graph 
given by Mackworth The average increase m errors would be about 
20 percent for the temperature of 37 7* C (90 9* F ) and 41 percent 


importance, he is also inefficient, and this is of immense importance 
The cause of such effects is not known A rise of deep body tempera 


Emphasis has been pheed on these simple data to demonstrate how 
complicated is the situation and how easy it would be to draw fj1«o 


reasonable cost m time or money, except by systematic cxpcriinonts 
■ ' " * ' ” on an inter 

■ i re'ovrch at 

■I - * " X However, 


*ttid} of this Held, Arranged to Mipplement the public nxourccs already 
made available to tho«o Hbomlories by ll\l SCO, might be amply 
repaid 


Sequent incfficiincj I^tcr the submarines wtre air-conditioned, and 
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delphia for 1947 is indicated in figure 1 The lovr temperature used 
as a standard allows for the heat contributed bj men and cookin" 
Wule a normal temperature is usually considered about 22* C 
(«2® r ), the actual temperatures used commonly exceed 24® C (75® 
F ) , even though indoor work could certainly be accomplished at tem 
pentures ac ’ — ■•••'» p , 

riie higher 
comfortable 

only add to our pleasure but to our efficiency 
In a tropical climate the cooling load should be similarly estimated. 
The cooling need not exceed reduction below 25 5® C (76° F ) at the 
most, for experience shows that acclimatized resting subjects are com 
fortable at such a level, even if the air is saturated. Nor would water 
necessarily have to he removed, for even in humid tropics the water 
a apor tension rarely consistently exceeds 24 mm , the saturation value 
for this temperature \llowancc has to be made for the heat of human 
metabolism, and consequently the load may be calculated for the ex 
cess above 23* C (73* F ) The average monthly cooling load for 
Bombay calculated on such a basis is also shown in figure 1 The 
yearly estimate is 1,340® C days or 2,170* F days, which is con 
Biderablj less than that for heating houses in Philadelphia or New 
York (some 3,000* C days) Though the cost of reducing humidity 
has not been included, tlio estimate is probably not grossly in error, 
for absolute humidity would rarely have to be altered in a theoretically 
fully cfiicient system 

The energy cost of cooling m a tropical city should not, therefore, 
bo prohibitive, * ’ - jit 


ters of civilization 


- '■tabhshed 
ito cooler 
ilized in 


door climate Without such development, civilization could not have 
flourished in ‘he Northern States or m Canada, or be now begm 
ning to spread in Russia It is possible that air conditioning may 
have in the future as great effects on cultural development in the 
Tropics, as has central heating in colder climates 

Information cannot be obtained with sufficient accuracy and speed 
by the trial and error method of experience or by historical analysis 
Toynbee would assign cultural devdopments of the past to the reac 
tions to trouble and would assign to climatic conditions an important 
role as a stimulus Yet history may fad to recognize factors which 
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the crews became far fitter than those of the sarface ressela, even 
though such surface crews were believed to deteriorate mainly from 
psychological causes The ectmomic value of comfort through its 
association with real health and effic ency was demonstrated 
mcontroTertibly 

Proof is needed, and cxpenmeotal proof would be less expensive 
than would ill-controlled expenence, whether 'uch air-conditioning, 
available in homes or public buildinff*, would justify its co=t, provided 
that the u«ers had to be exposed by dav to outdoor heat. There is 
little doubt that critical observers, familiar with tropical areas where 
nights are both hot and humid, would agree that p’Yiviaion of good 
sleeping conditions is of primary importance for efficiencv Con 
'idenng tendencies to overbreedingeommonlv found m tropical areas, 
it would also be important to di‘=cover whether air-conditioning of 
homes would increase or decrease the birth rate 
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actiTities and also on the genetic variability of strains, a phenomenon 
presumablj related to virulence 

The cliange from a drug snsccptiblo to a drug resistant strain is a 
remarkablo phenomenon m genetics The most commonly accepted 
explanation 13 that all bacillary populations are mixtures of natively 
resistant and susceptible strains, tJie latter being predominant prior 
to treatment, and that a drug suppressing the latter permits the 
others to survive and become preponderant by the process of natural 


to this particular character 

Tlie numerous investigations of the chemical composition of the 
tubercle bacillus and its metabolic products, when pursued further, 
may throw light on dnig resistance and drug susceptibility The 
studies of Anderson on the lipids of the tubercle bacilli and Seibert 
on the proteins and carbohydrates of tuberculin show a variability 
in composition of products from different lots of bacilli that cannot 
be predicted on tlie basis of the usual known factors of culture, such 
as temperature and duration of groxrth These variations are suifi 


supposedly pure strains has been well shown by the studies of Petroff, 
Dubos, and their associates, who have described variations in the 
colonial morphology and chameter of small aggregations of bacilli 
which are correlated with virulence Sucli experiences once consid 
ered annoying in the search for stable strains, may be fruitful in 
explaining why some strains are more virulent than others and why 
virulence of a supposedly stable strain may change 

Iaiudnoloot 

Current and recent studies have thrown light on both native and ac 
quired immunity In human beings the significance of native re 
sistance to tuberculosis has not been easy to evaluate because of the 
great practical difficulty in separating inherent and environmental 
factors Nevertheless fundamental racial differences in resistance, 
and hereditary variations as shown by studies of identical and non 
identical twins and family groups, seem generally accepted today, 
as indicatmg that resistance and susceptibility to tuberculous depend 
on certain inherent qualities, hereditarily transmissible (Diehl and 
Verschuer, Kallman, Puffer) ^ ^ ^ ^ 


of resistance and susceptibUity may i» man la 1 eu - 
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may be obvious to contemporary observers Thus many Scottish 
youths, and also American youth brought up in northern county dis- 
tricts do conspicuously well in competition m universities Their sue 
tess might be attributed to the difficulties overcome in their hard cli 
mates An alternative explanation might be that in such surroundings 


work should be made preferable to those for other pastimes Con 
temporary study of all the factors, by exiierimental and observational 
methods is needed to guide contemporary growth 
To promote culture in the Tropics, air conditioning should be ap 
plied probably at first to the homos and pirticularly to sleeping 
quarters, and hospitals secondly to hbranes, schools and colleges 


Tropica have accomplished m the past remarkable feats in spite of a 
hard clunate Who knows what they might attain with reduced 
handicapsl 

Beperences 
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Abstract or Discussion 

Dr M Narasimra Bao (India), commentator It is really com 
mendable that such international organizations as UNESCO are con 
templating research work on how best the physical environment m the 
tropics could be unproved on scientific lines Perhaps as Professor 
Bazett suggests, more has to be done than organizing a smgle unit in a 
single place Brazil Afore units m more places have to be started 
India provides a variety of climates for research and I can assure on 
behalf *■» ' 
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One of the most signiOcant Bndings with respect to allergy is its 
passive transfer The temporary maintenance of allergic sensitivity 
m tissue cultures from sensitized animals (Rich and Lewis, Aronson, 
and others) suggested that such transfer should be possible Slore 
over, Moen has shown that the sensitivity to tuberculin of cells m tissue 
culture can be maintained m serial transplants, a fact suggesting that 
the allergizing mechanism resides in the cells and is not dependent 
on humoral factors The more recent studies of Chase and Kirch 
heimer and Weiser appear to have settled the problem Exudate 
cells, from a guinea pig sensitized with dead tubercle bacilli, when 
injected into a normal pig, make the latter temporanly sensitive to 
tuberculin Since this effect is secured with well washed cells, the 
implication is that the elements responsible for hypersensitivity are 
within the cells of inflammation Presumably when these disintegrate 
in the new host, the latter s phagocytic cells take them up, the animal 
remaming allergic until they disappear 
Studies on the serum of patients with tuberculosis (Seibert) show 


body but may also be related to serum immunological characters, 
particularly in the case of gamma globulm in raunmal active 
tuberculosis 

PUTHISIOOENESIS 

New facts obtained in recent years help to esplam the pathopnesis 


infection, although neither then nor now is it clear wliether that re 
infection is usually exogenous or endogenous ^ n 
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breeding, but also they give deBnite indications of the mechanism 
of resistance In some respects natively resistant animals behave like 
ammals with artificially induced inunamty In each case, the response 


infected 

It IS not always possible to differentiate clearly between inherent and 
environmental influences Lune and others have shown that the 
hormones, which are presumably inherent constitutional factors, 
mediate the response characteristic of r^istance or susceptibility, 
estrogen retarding the spread of the disease and luteinizing hormones 
inhancingit Nutritional factors which may be considered environ 
mental, modify constitution also, perhaps they do this only tern 
porarily, but while they are m operation they play a part analogous 
to the hormones The inhibitory effect of ascorbic acid on the 
tuberculin reaction (Steinbach) is an example The role of nutrition 
has never been accurately evaluated, by those who stress the impor 
tanco of contagion it has even been doubted that it hag a role How 
ever, a small number of controlled studies by McConkey, Getz, and 
others support the view that vitamin A, ascorbic acid and protein 
ore protective in some measure against the progress of tuberculosis 

That resistance to tuberculosis can be heightened by artificial stimu 
lation, as by infection with a tubercle bacillus of low virulence or by 
the inoculation of dead bacilli, has long ^en ^own However, the 
world has been slow to accept vaccination with either dead or live 
bacilli as a practical procedure Recent years, however have witnessed 


such as hospital personnel 

Relatively little attention has been devoted to the nature of the im 
munity ’■ the character of 

the vac n with different 

strains < . acid fast bacilli 

have shown 

Immunity in tuberculosis has a recognized although not clearly de 
fined relation to allergy The two conditions can be separated by 


stimulate allergv without raising resistance Confirmation of these 
reports will bo important. 
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the vast difference in the prognosis of cases with and without gross 
excavation Once excavation has occurred, a vicious cycle is estab 
lished, with copious reseeding of the lung and excavation Follow up 
studies on tuberculous cases in different stages always emphasize 


cate tint its prognosis is excellent These studies, based on mass X 
ray surveys of unsclected populations, with no history of previous 
clinical tuberculosis, uncover more coses of inactive than of active 
pulmonary infiltration This situation will presumably change when 
surveys are performed on the same population more frequently TtTien 
that time comes, relatively more fresh infiltrations will bo discovered 
and follow up studies will perhaps disclose the individual differences 
in constitution, environment, and behavior affecting progression of 
infection 

An important outgrowth of mass surveys that has a bearing on the 
problem just discussed is the recognition of nontubercutous chronic 
pulmonaiy infiltrations with an appearance similar to that of pul 
monary tuberculosis Evidently some of these, including histoplas 
mosis (Palmer, Christie, and others) may proceed to calcification not 
unlike that of healed childhood type tuberculosis These studies help 
to explain tlic frequent occurrence of healed calcified infiltration in 
subjects not reacting to tubeKuIin They do not indicate that a cal 
cified lesion m the lung m the absence of a positive tuberculin re 

I 

< 

( 

disappear 

In this connection, it should be pointed out tliat it is still impossible, 
in spite of a grown g conviction of its specificity, to find a dose of tuber 
culm which will detect all positive reactors and not cause a tuberculin 
like reaction of nonspecific diaraclcr m some individuals A com 
promise dose, with slight inaccuracy in each respect, can, however 
be established 

Epn>E5noLOaT 

The mass X ray surveys based on the photofluorographic method m 
troduced by De Abreu have led to a new understanding of the fre 
quency of tuberculous infection in adult life Allowing for uncer 
tamties m diagnosis it still appears that the figures once accepted for 
the frequency of pulmonary tuberculous infection must be at leis^ 
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culm positive state that its nature as a first infection can bie recog- 
nized 

Opinion IS divided about the relative ariousness of first infection 


In the United States, on the other hand, first infection in adults does 
not carry such a serious prognosis The great majority of nurses 
and medical students, in rvliom sodi infections have been observed, 
make complete and lasting recoveries It should be noted, however, 
that most of them take rest treatment and avoid factors which might 
favor progression 

In one respect, the development is quite unlike that of first infec- 
tion tuberculosis m childhoo<l The first manifestation of primary 
infection m young adults is very frequently pleurisy with effusion 


(Adamson) Pleurisy with effusion has always been looked upon 
as an allergic manifestation , presumably the pleural infection leading 
to the effusion in such cases occurs in (he early period of high degree 
allergy following first infection 

The pathogenesis of pulmonary excavation remains unsettled The 
analogy to a ICoch phenomenon is still mentioned but does not explain 
cavity formation m first infection in young adults To be sure, the 


i^une lias iiiiuwn uial biiiaii, controlled, hrst intection causes localized, 
fibre ulcerative tuberculosis m rabbits of susceptible stocks The 
actual mechanism of excavation is a puzzle There seems reason to 


mg in the pathogenesis of phthisis is an appreciation of the importance 
of endobronchial tuberculosis This common condition is often re 
sponsible for the continuing excretion of tubercle bacilli and is inti- 
mately related to cavity formation and the effectiveness of collapse 


one of the most striking results of streptomycin therapy is ift the 
arrest of early endobronchial lesions, a measure likely to be effectiye 
in preventing the formation of tension cavities 
In connection with cavity formation, reference should be made to 
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It has many of the characters of phthisis, including localization and 
tendenc} to cavity formation In the United States, at least, under 


with pleural effusion Undobronchial tuberculosis plays an important 

the epidemiology of 
lency of spontaneous 

healing^of pulmonary lesfons of minimal extent, as made evident by 
mass X ray surveys, and an improved correlation of the time of 
tuberculous infection witli that of development of the disease The 
first 2 } ears of the first infection in adults are recognized as a period of 
special hazard The general postponement of first infection is one 
factor, at least, in the entrent shift of tuberculosis mortality toward 
the latery ears of life 
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years of life sho-vrs how comraonly tabereulous pulmonary icfiltra 
tions of the type once called reinfection heal spontaneously 


opinion was accepted by clinicians that tuberculosis rarely developed 
after the age of 40 m a person whose lungs were free from pulmonary 
tuberculous infiltration before that age With the far greater fre 
quency of X ray examination in all ages, it is now clear that new and 


posed groups such as medical students rmrs>8 and hospital interna 
m which serial records of tuberculin tests are kept show that a high 
proportion of the clinical tuberculosis that docs develop m sucli groups 
becomes evident within 2 years after first evidence of tuberculous in 
fection in the form o! a positive tuberculin test All such facts are 
obviously of great importance for planned tuberculosis control 

SoUUAItT 

Advances have been made lo recent years in the bacteriology im 
munology, pathology, and epidemiology of tuberculosis The Dubos 
method of rapid subsurface culture of the tubercle bacillus has proved 
useful for studies on virulence and genetic variation The phenome 
non of acquired resistance to growth suppressive drugs like streptomy 
cm IS throwing light on the metabolism and genetics of the organism 

Hereditary variation in resistance to tuberculosis in man and am 
mals, based on inherent constitutional factors is a fact generally 
accepted The constitutional factors concerned are in part hormonab 
Ihe principal determinative factor in resistant and susceptible animals 
when infected by tubercle bacilli appears to be the rapidity and intcn 
sity of reaction at the site of inoculation In this respect there is an 
analogy between natively resistant animals and animals with acquired 
immunity A relationship with allergy is to be recognized even 
Uiough allergy and immunity are separable. The passive transfer 
of allergy has been achieved. 

Under modem conditions of infrequcni^ of exposure f rst infection 
with tuberculosis commonly occurs in young adults. Opinions vary in 
regard to its gravity as compared with first infection in childhood. 
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the vaccination of some 200,000 persons strain No 292 from 1 
to 1032, strain No 450-SI, from 1933 to 1937, strain No 568-. 
from 1938 up to no^r 

Wo have followed practically to the letter Calmette’s original te( 
nique (18) for the maintenance of the strains and the preparation 
emulsions from the 19 day old veils on Sauton’s medium We lia 
systematically avoided usings any other culture medium as well 
cliangwff brands of ingredients Our raecine came as directly 
possible from cultures on bile 


ISracLTs 

STAHILm OP THE PoSITITE CnArJlCTERS OF AtTEKTTATION 

1 A Word on the Oonatant Cvltural Particulars Since J926 of 0 

Three Successive BOO Strains^ Nm SffSy 4S0-SJ, and S6S-SJ 

Tho state of being alive of BCG is the first condition of its activit 
hence our mam concern must be to secure young and healthy culturi 
We believe that, in our emulsions, the number of )mng cells is co 
stant because the technique of culture, the rate of transpUntatioi 
and the preparation of the vaccine are always the same, those < 
Calmette as eTpIained abor^ and because the cultures and the vei 
1 v. , V Ini 

ultur 

fiCoreover, the practice of preparing BOG in quantities never n 
fenor to 1 liter (the equivalent of a 5 gram veil on Siuton s) an 

weighted cnlturt 
chances of eiro' 
mlsions, and to 
and man 

2 Similar Potency of Our BCQ Tuberculins %n 1935-SG-S7 , as Com 

pared With Thai of Calmette's Ttberouhns in 1026 

Graph I shows that for tlie years 1935, 1926, 1937 (strain 450-Sl) 
the tuberculins prepared with our BCG have behaved almost identi 
cally toward the standard Calmette also, m 1926 (19) compared tc 
the standard tuberculin those tuberculins derived from BCG culture 
on Sauton’s Confronting our graphical results with fais, we concludf 
that BCG, in our laboratories and at periods of time remote im® 
Calmette’s experiments, has produced tuberculins the activity 
is fairly constant and equal to that of tuberculins prepared by tne 
French discoverer 


SOJIE EXPERUVIENTAL AND CLINICAL OBSERVATIONS ON 
THE STABILITY OF BCG VACCINE 


Aksiavd Feappitk, Director, Institute of Microbiology and Hygiene 

and School of Hygiene, Vniiersity of Montreal, P Q , Canada 

Alter Eomer (1), who postulates that in tuberculosis the amount 
of protection is directly related to the virulence of primary infection, 
afew authors (Kraus (2, 3), Sclter and Blumemberg (4), Gay (5)) 
have put forth the hypothesis that BCG, having undergone since the 
earlier work of Calmette a great number of extra passages on bile 
potato, would have still decreased in virulence and consequently m 
activity. Actually, Zcyland and Piasecka Zeyland (6), while no 
longer succeeding in recuperating BCG m cultures from organs of 
subjects vaccinated 5 or 6 months before, did think of a decrease in the 
vitality of BCG K A Jensen (7), having experimentally observed 
certain variations in the power to produce more or less important and 
persistent intradermal lesions, as well as a more or less early and m 


lanous intervals 

If BCG ivere decreasing in its immunizing capacity, we would be 
' compelled, as suggested by Gay (6) and Zeyland and Piasecka Zey 


studied the stability of the antigenic and scnsitizmg properties of 
BCG; Saenz (18) and Saenz and Costil (14), the recuperation of 


The aim of this communication is to show that m Canada BCG 
seems not to have undergone those weakenings or variations that. 


biology and Hygiene of the University of Montreal through its BCG 
Vaccination Service prepares the vaccine for the needs of the whole 
country. Three successiae BCG strains have been used in Canada for 


J87 
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including IG percent of abscesses which opened spontaneously or had 
to bo punctured 

With tho intradermal method our figures are higher than those of 
most authors, whereas with the subcutaneous metliod they ire much 
lower 

We have compiled our data and those of other authors concerning 
the incidence of local lesions due to BCG, for the sole purpose of 
proving tho impossibility of argumg from these findings for or against 
the stability of BCG m its toxic properties 

4 Periodical and Comparative Studies of the Allergiztng Activity of 

BQG as Shown ly the Development of Tuherculvn Allergy 

(a) In. the BCG-\acctnaied animal — ^With Fredette (46, 47) I 
have studied for a number of years the development of tubercuhn al 
lergy in BCG vaccinated guinea pigs with different doses and by dif 
ferent methods 

Graph 2 offers a comparison between one of our typical curves, 
picturing the mean sensitization of one lot of 10 gumea pigs inocu 

Jated ’ ’ ’ - *- ■* ’ J ^ wnp n dur 

ing th same 

way ■ » 1 , * d by 

Boquet’s strain was then comparable in every respect with that ob 
tamed by us Other similar curves have been built from our results 
m guinea pigs inoculated with different BCG emulsions during the 
years 1934^6 Thus our BCG strains seem not to part from those 
of the Institut Pasteur m regard to their sensitizing properties in 
animals 

(J) In BCG vaccinated hwnans^fatrly comparable results of 

, , idence of 

of BCG 

nilbgram 

mtradermal BCG vaccination Having noticed periodical or casual 
variations in the percentage of positivity obtained during a few years, 
they conclude that BCG vanes in its so called virulence, or, better told, 
its vitality and tovicity Tb^e differences, as reported by Winge 
’ h authors obtamed 

ight and range be 

I suspect important 
To be noted also 
irrespondmg to the 


with about 1 milh 
■ strams, record a 
tubmulm allergy incidence al at least WJ peri-eiit or more (38, 40, 
60-52 54, HI, 115, 116, 87-92) 6 weeks and 1 year after Taccmation, 
testing with strong doses of tnberenlm (1 imUigram) 



Gnpb 1 ComparaUte poUn«f of BCG tuhoreuiin againtt a ttandard tuberculin 
(A FroppUr and V Fredette ) 

8 Pertodieal and Comparahve Studies of the Toxicity of BOO, as 
Shown, ly the Incidence and Persistence of Lesions Produced "by 
BOO tn Animal and Id an 

(a) Peritoneal lesions xn the guinea pig— (70) we have 


to BCG However, Calmette, Boquet aod K&gre (20), as well as 
other authors later on (17,21-20) seem not to hivenoitly estobhshed 
the rate of incidence of those pentoneal reactions A J Togounova 
(30) remarked m 1920 a great irregularity of those lesions in guinea 
pigs killed at the same time 

In table 1 we have compared (1) the periodical incidence of omental 
nodules m two groups of guinea pigs inoculated with 10 milligrams 
of BCG (strain 450-Sl) at two periods of time (1933-1035 and 1035- 


other vaccinated with strain 5C8-S1 and observed from 1946 to 1948 
In 1037, Calmette asserted that those lesions happened in about 30 
percent of the ca«es when 10 milligram doses of BCG were used 
Our findings with a 10 milligram do^e fairly corroborate Calmette’s 
contention "With the 5 milligram dose, nothing authorizes us, from 
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Our results for ortiHj vaccinated subjects at the third and sixth 
montlis comp'we vrith those of do Assis and do Carvalho (53) for 
the period 1037-1532 from a great number of vaccinated subjects 
tested with 1 milligram and with tho«e of do Assis (54) in 1028-1939, 
that IS, 87 percent against 7ft percent and S3.7 percent at the third 
month and 03 peirent against S5 5 percent and 80 7 percent at the 
sixth They also compare with those of Gomez Ullate (55) , published 
in 1945 from children vaccinated with 30 milligrams , that is 87 percent 
against 80 percent at the third month after vaccination 
By the multiple puncture method (3C punctures; 15 milligrams 
BCG concentration per cubic centimeter in adolescents) Frappiet and 
Landry (50) have obtained in 1944, between 1 and 2 montlis after 
vaccination, 05 percent of positive results, which are sharply similar 
to Rosenthal’s (67), i e, 066 percent in 1948 m new-bom, to Bal 


Taoie 3— Comparettec tneiitnee of lufttrcelm oltcrjfjf pmodiMtfy inSueei In 
0>'Oup$ of fiutnan DCO veoeinotci tulfectt, I9SS-^1 

tA FRAPPIEB AND L. FORTEJ _ 
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Graph 2 Comparatite derelapment of lafrerculin ellergy in groupr of guinea 
ptg$ taeelaated with DCG and ob$erB*d by Modifferent author$ (d Frappier 
anti V Ftedette ) 

2IorQ constant results are even obtained, as further explained, if 
comparisons are made witb persons raccmated by the scarification or 
multiple puncture methods As early as the second month, an allergy 
of nearly 100 percent is obtained (41, 50-58, 01, 90-100) 

(c) Human remits in Montreal— yearly incidence rates of tuhercu 
Un cdlergy— comparison with results of foreign authors — ^We have 
studied the development of allergy in subjects vaccinated by the oral, 
subcutaneous and scariHcation methods, while we followed the same m 
control subjects, siblings of vaccinated subjects m certain groups 
(table 3) i irst the subjects were always tested with P P D tuber 
culm, first dose Those found negative were at once reinoculated 
with the strong 5 milligram dose Controls were aged 1 to G years at 


allergy may then fairly b© attributed to BCG In none of those 
families were known cases of tuberculosis reported by the social survey 
Taking into account what has been said above in connection with 
the non vaccinated controls, siblings of llie former, one cannot help 
admitting a fairly commendable stability in the allergizing power 
of BCG, either oral or subcutaneous, for the period these studies have 
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f*fn 

tc«rm. rr 
MEZurriON 



Tadu 4— Guinea pig proteeUan obtained ttilh t etroine of DCQ at S ^aari 
interval 
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laking the mean results w© 1 ' i - f nis 

(49, 62, CO-69, 70-78, and 101- 
uuthors that tlio ratios bccom 

tctbert?u?ous mortsilxtj' in favor of orsUf veKcmated persoiis, 

1 4 52 in favor of intradermally vaccinat^ subjects Fdr this latwr 
method of vaccination, the mean protection ratio against morbidity 
lies at 1 4 c. th 

TVe shall now see how closely the results obtained in Canada fit wit 
those averages . _ 

“ — n r 1 J TTcmlSOn 


studies over earned on concemuigtha value of BC(i , 

So, from table 6, it may be inferred that the protection given by wi 
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95 percent of positive results, and 100 percent after 3 months, whereas 
N5gre and Bretey (G2) , in 1940, using a nearly equal dose of BCG 
m adults and testing them with the Von Pirquet test, have obtained 85 
percent after a month and 100 percent after 2 

Thus it seems reasonable to conclude tliat, in our hands, and with 
two different strains BCG has maihtamed definitely stable its aller 
gismg properties and that our results agree satisfactorily with those 
of other authors at different times and in different countries 

5 P&nodic^ Comparative Studiee on. the Immunizing Activity of 

BCG as Shovm iy the Development of Tvherculin Allergy 

(a) In the guinea pig — It comes out of tlie works of Calmette (C3) 
and of a few earlier authors (C4, 65) who have corroborated him, that, 
in guinea pigs vaccinated with a strong dose of BCG at one time and 
challenged along with controls witli mild doses (0 5 milligram) of 
virulent bacilli, the protection shows an average survival of 3 to 4 
months oier that of controls 

When the virulent dose is very small, the survival, and consequently 
the resistance, are lengthened 

Table 4 summarizes two typical experiments conducted m our lab 
oratories, one m 1936, with our strain 450-Sl, the other in 1045, with 
strain No 568-Sl Our animals were vaccinated with 80 milligrams 
BCQ and challenged with a 0 1 milligram virulent dose The average 
survival of the controls after the virulent inoculation remained the 
same in both experiments, 146 and 148 da}3 Tlie average suriival of 
vaecmnted animals was 237 and 216 days Tlie severity of tubercu 
losis was estimated at III and II for the controls respectively in both 
experiments, as compared with II for the two lots of vaccinated 
anunals. 

The total survival of all our vaccinated guinea pigs lies, therefore, 
between the seventh and eighth months, while that of our controls 
IS the fourth and the fifth after (he virulence test Tliese results are 
still within the limits of those of Calmette and earlier authors as 
mentioned above On the Other hand, at a 9 jear interval the im 


(6) In human beings — (1) Axerage protection against morbidity 
and mortedity, reported by Canadian authorsy as compared xcith the 
mean protection calculated from foreign results — Prom the present 
point of view, that of studying the stability of the immunizing power 
of our BCG for man, it may perhaps be permitted to look, with pre 
caution, to see if a given result in Canada approximates the average 
protection found by foreign authors 
rs5068— 4 &— Tol. 1 14 
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BCG, there could happen m \no within certain limits a more or less 
great number of bacterial cell dmsions, keeping up more or less 
stronglj and durably the action of their own toxicitj Then, if the 
%ar]ations of the toxic characters of BCG were proren, they would 
explain better, through hmtied ops and downs of that Titality, ex 
pressed by a relative and limited number of generations in vivo, than 
by variations of the so called Tirulcnce 

SmistAnr 

1 Three successive BCG strains liavc been studied in Canada, from 
1026 up to now, regarding tho periodical and comparative stability 
of BCG 

2 Tlie results in comparative tables and graphs show that Canadian 

strains have not undergone important variations, if any Canadian 
authors » i 

techmqi • “ 

biology. ‘ I ‘ 

ported 

another and comparable to tho average from foreign auUiors 


Canada 


TABir 6--i*ro/cclion ohlained fry Canadian anihort at compared tcith a mean 
ettablhhcd from foreign aulhort 
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Tabu; C — Protection obtained in humane tetth St ttralnt of SCO at retpective 
periodtP O Ferpuson {tnlradermalvaednatlanOSO tnillifframt) 


Description of groups 


IsdlonchUdren 
AduICs—N urws In genonl hospUsUl 
Adults— Employees tn sanstorla ' 


1933-98 
1938-43 
1938-43 I 


N umber of subjects 


Vscclflstedf Conti 
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normal More, it seems unaffected by the three BCG strains sue 
cessiTcly used At any rate, there is no stortling drop in the im 
nromzing power during that period of time 
On the other hand, in table 6 it will be noted that the protection ratio 
of 1 4 86 against tuberculous morbidity obtained by Ferguson, in 
Indians, from 1833 to 1838, with strain 450-Sl, has not lessened in 
hospital nurses and sanatorium employees obserred from 1D38 to 1043 
and vaccinated with strain 568-Sl, which ratios are 1 4 27 and 15 8 

COAIMENTB 

That the production of lesions cannot be a criterion of virulence ns 


chemical composition and parallel to ita Tirulence (32) It seems 
that tiibtirele haiivllvia uttenoatod ov da-vd, as, a. stable:, 

residuum of their original virulence a degree of toxicity proportional 
to that Tinilence 
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Prof Dr A Siecenbeek \an- Heukclom (Java) • In Indonesia, I 
Jiavo been impressed by the differences m tuberculosis among Chinese 
and Indonesians The former life mostly in the cities, under crowded, 
often dirty, surroundings Tlie latter are essentially rural, living 
in clean bamboo dwellings Not only is tuberculosis more frequent 
among the Chinese, but also they are infected earlier in life 
Dr. A C Ukil (India) : From the point of view of one working 
in eastern India, I find many unexplained factors in tuberculosis. For 
us, it IS difficult to ascertain what proportion of cases represent the 

r ' ■ ’ " ^ ‘t. t 

hDr 

Wy 

111 '. ■ . s * ecanie 

i i like 

■ ■ n the 

skm manifestations of tuberculosis, sucli as Jupus vulgaris or other 
tuberculids. " » 

Dr. Long ' I have had no cxpencnco with BCG m skm tuberculosis 

Dr Fitirpixa Wo haionot made any obscnations on this point 
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Abstract of Disccbsion of PArnts bt Drs Lono and pRArpnii 


From my esperience with tuberculosis in the Scandinatian coun 
tries, I beliOT e it to be true that m these countries one more irequently 
sees acute esudatire, pneumonic tuberculosis following primary ex 
posure than we observe it m the United Stales Here, this eventuality 
seems to be more frequent among Negroes than among white patients 

T» 1 1 • 

• an 

I 


t 


must bear m mind that no vaccine can do more than can the spontane 
0U3 infection 

I 

a 

h 

Ur Mahmoud Abdel Aznr (Egypt) I should like to comment upon 
the association of tuberculosis and bilharziosis In patients with bil 
harziosis, tuberculosis is almost invanahly mild We not infrequently 
see post mortem evidence of dbrosis and healing, indication of » mild 
infection Especially is tins true of bilbarzia patients with marked 
splenomegaly Among these patients we have yet to see any signifi 
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care A 35 millimeter photofluorogram, a 4 by 10 inch sterophoto- 
roentgenogram, a roentgenogram on a 14- by 17 inch paper negative 
and a conventional 14 by 17 inch celluloid film were taken within a few 
minutes of one another, of the chest of each person participating in the 
study The four sets of films were then interpreted mdependently by 
the tive members forming the board Prior to reviewing the films 
the board convened, reached agreements on nomenclature, and de 
velopod a code for classifying the films into distmct categories as 
uniformly as possible 

When the data were finally collected the results were hardly those 
that liad been expected A marked variation was found from one 
reader to another in the number of individuals called positive for 
tuberculosis This variability was present not only when the readers 
interpreted the small 35 millimeter photofluorograms which might 
conceivably he difficult to read but also when they exammed the 14 
by 17 inch celluloid films For example, in one group of 1,256 films 
of the I'* 7 ’ ' ’ ' ’ 'S’— - 0 - 

tive for 
ers selec - 

positive by 1 or more readers 

The foregoing data were shocking and almost unbelievable to the 
several readers participating in the study, for in some cases as many 
as 20 percent of the films called positive for tuberculosis by 1 reader 
were colled entirely'negatire by another An attempt was made to 
attribute these differences to tlie varied background and experience 
of the 6 readers However, this explanation remained tenable only 
for ft brief time After the readings on the 4 sets of films were com 
pleted, tlie 14 fay 17 inch celluloid films were read by the 6 partici 


- T -4- j-^-t tniei aiiu 

est 

films for tuberculosis is subject to two serious types ot subjective eii or 
(1) Intenndividual errors or the failure of one reader to be consistent 
with another in interpreting a film, and (2) intraindmduai errors 
* with himself in two inde 
These errors are not of in 
I ere sufficiently large that 

thev prevented Birkelo et al from making a thoroughly satisfacto^ 



PROBLEJIS IN THE XRAY DIAGNOSIS OF 
PULMONARY TUBERCULOSIS ‘ 

Russell H Morgan, M D , Professor of Radiology, the Johns 
Ilopkins Medical School, Bcdtitnore, Md 

During the pist several decades the application of roentgenologic 
methods to the diagnosis of pulmonary tuberculosis has become so ivell 
established that many physicians regard the finding of a poorly de 
fined region of increased density in the upper lung field of a chest 
film as tantamount to the discovery of tubercle bacilli m the patient s 
sputum. Indeed, there are some physicians who are thoroughly con 
vmced that they are able not only to detect the presence of a tubercu 
lous process by means of a chest film atone but also to determine its 
activity Unfortunately, the development of such confidence in 
roentgenologic procedures has not always been based on sound scientific 
ground It is therefore not surprising that recently serious doubt was 
cast on the efficacy of the roentgenologic process as a detector of 
tuberculous pathology by a group of investigators working jointly in 
the Veterans’ Administiation and the United States Pubbe Health 


and frequently evhibit deficiencies apparently related to subjective 
defects of interpretation 

The results of the studies by Birkelo et al received considerable 


findings and to int rpret them in tenns that will be meaningful to the 
medical profession in general 

The investigation was onginally begun in IDl-l when the Veterans’ 
Administration appointed a fii e man ^ard of roentgenology to evalu 
ate the diagnostic efficiencies of the various siEcs of films, roent 
genographic and photofluorogmphic, which were then available for 
the roentgenologic examination of the chest In selecting the material 
on which to base its studj, the board attempted to simulate as nearly 
as possible the conditions of mass survey work for which the«e media 
are ordinarily utilized The entire {lopulations of two Veterans Ad 
ministration institutions were surveyed and included employees, am 
hulatory patients of a general hospital, and residents for domiciliary 

' From tli« C>«partra«fit «f lUdlolory tim nopklu UalTcnlt; lUltImoK, Ud. 

203 



STREPTO’MYCIN IN TIIE TREATMENT OF TUBERCULOSIS 

Walsh ifcDEimOTT, M D , Department of Medicine, Cornell 
XJnnersxty Medical School^ New TorX, N T 

It IS only 4 years since Dr Teldman and Dr Hmshaw of the llajo 

PI J *1. t _4 ^ 


by a number of groups and individual investigators all over the world 
In this country, the principal studies have been conducted by the 
Veterans’ Administration and by the Tuberculosis Study Section, of 
the National Institute of Health, working in conjunction with the 
American Trudeau Society Tlie results of these many investigations 
including our own, are all m essential agreement 
Today’s report consists of a presentation of some of our own results 
observed on the Cornell New York Hospital 3fedical Service hyTr 
Carl Sluschenheim and myself and our associates 
During the first 2^ years of the investigation, approsunately 150 
patients with various forms of tuberculous infection were treated with 
streptomycin Four streptomycin regimens have been used succes 


apy in which the streptomyem is administered twice weekly the 
reasoning responsible for the changes in regimen will be presented 
subsequently 

T- • 1 ^ t ^ *uberculosis 

a, the dose 

meningitis 

calJy three 


For the purposes of evaluation, the cases have been grouped into 
four categories (1) Tuberculous meningitis, (2) generalized hemato 
genous tuberculosis, i e, miliary tuberculosis, (3) predommanuy 
exudative pulmonary tuberculosis with or without cavitation, an 

patients with bacteriologically 
been treated Nine have died, 
a tenth is dying, and hence m only two is there a 


mental impairment, »,.„ii 7 Pd 

Mthary tuheTculosts—ThiTtcca patients with ifpd 

hematogenous tuberculosis of the miliary type have been trea 
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The large snbjecti-ve error in the intwptctation oi cbest roentgcno- 


indicate that m 100 roentgenograms actually showing a moderate de 
gree of tuberculosis, one may expect from even an experienced reader 
only fifty odd positive diagnoses 

The foregoing material must rai*« seven! questions (1) Can the 
published data by Birkelo et al be regarded as entirely reliable! (2) 
If so, how seriously are our roentgenologic concepts of tuberculosis 
invalidated? (3) How can these subjective errors be reduced? 

In regard to the first question, there is little doubt that mathemati 
cally at least the published data are reliable Tliere is some doubt 
about tlie practical reliability of the data since no effort was made in 


ifenishalmy has recently undertaken an investigation to determine 
this acumen, and the initial results seem to indicate that the subjective 
variation in interpretation from one reader to another or of one reader 
from one time of interpretation to another is even greater than that 
demonstrated in his earlier studies Until more definitive studies are 


tne roentgenologic diagnosis of tuberculosis No longer can we as 
sume that when an individual is diagnosed as negative for tuberculous 
^thology he is actually free from the disease yeruslialmy and 


^ educational deficiencies in the training of the reader AI 
though few physicians are deliberately cawicss m their scrutiny of a 
^ntgenogram, most have not oiganized their methods of examina- 
tion to the point where adequate care can always be exercised All too 
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5 weeks of such rcmi'^sion, however, starti 
the one hundredth dij of treatment, there was a return of the entii 
ture of acute miliary iuberculosis Bacilli isolated from Ijmph 
^d sputum at this time were highly resistant to streptomycin tn 
Despite tile continuation of treatment, this second bout of m 
tuberculosis was steadilj progressive and terminated fatally 5 m 
after tlie original institution of therapy 
In a film obtained 3 monttis after the start of treatment, whe 
patient was in complete remission, it is impossible to detect an 
liormahties IVhen relapse appeared, the films again presentee 
characteristic appearance of miliary tuberculosis similar to the 


wtHNSiAL 6» *eun 0CM(«AL t(ft •<i.»n>cc«60» Tv»i»eouo» i 



treatment film Tins same degree of roentgenologic clearing 
observed in all but 1 of the IS patients with miliary tuberculosis 
only 5 of the individuals, however, has the remission been austai 
and maintained after the cessation of therapy 

(3) Representative examples of the typo of result noted inpatie 
with pulmonary tul^rcnlosis show that the course of these infecti 
under streptomycin followed one of three patterns The fijst pate 
consisted of a disappearance of symptoms accompanied by extens 
roentgenologic clearing with cavity closure and reversal of mfectio 
ness As would be anticipated, this type of result was seen on y 
predominantly exudative disease with relatively recent duration 
The change observed after 2 months of treatment of a 42-jeat < 
white woman with a rapidly progressive exudative tuberculous pn« 
monia with cavitation is recorded in two films, taken ll weeks a^ 
The clearing was accompamed by prompt closure of the cavity u 


in BACTEBtAI, AND SPIUOCnETAL DISEASES 


(TKe tcnn ‘ compt^i^ remission” is n“ed to designate pat 
afebrile asjrmptomatic, discharge no tubercle bacil! 


of 4 to 6 months before fatal relapse In figure 1 ma, 
duration of life after the start of streptomjem therapy i 
chiefly adults, all of whom had either meningeal or mi 
forms of tuberculosis Lach horizontal bar represents i 
patient’s survival after thcrapj and the total width 
indicates a 21 month period The solid black bats te 
rn«es, and the horizontally stnped bars represent pati 
present As may be seen only the 6 patients at the top 
failed to sumio 00 days, and several of the fatal ca»es 
10 months or longer 

A representative example of a complete and sustair 
of miliary tuberculosis may be mentjoned The patient 
old white woman who presented the characteristic cl 
Renologic, and bactenologic findings of acute miliary ti 
July 1910 During the first 2 weeks after the atartof 

Itl! 

tl 

me 

coi 

Sion of her infection until the present 
A result similar to tins was observed in a total of 5 of ti 
With acute roiliary tuberculosis The 2 causes of thero] 


disease 

An example of these phenomena was a 21 year-old n 
desperately ill with mihaiy tuberculosis and a considei 
dent of lymph nodes when treatment was started in 
Defervcscsnce and symptomatic improvement were in 
fever recurred and on the thirty fifth day he developed 
dencei of meningitis, which was treated intnithecally 
At the end of that tune (June 1, 10-lG) he was in comph 
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tu^rclo bacilli dospito the treatment 


cance of the phenomenon between tlio two diseases is that relapse 
does not necessarily follow tlie cmer^nce of bacterial resistance m 
pulmonary tuberculosis TIius, although streptomycin is undoubtedly 
an extremely powerful anti tuberculous drug, the period during which 
this action can be exerted in an individual case is sharply Irmitcd to 
1, 2, or 3 months Jloroovcr, because of the chronic relapsmg nature 
of tuberculosis and the persistence of drug resistance once it emerges, 
it 19 important to avoid the emergence if possible 
One way in which this can be done is by sliortening the total dura 

. f _ — — ^33 

This 

-tact 

•tore- 

over, although the 42 day regimen seems to provide adequate anti 
microbial therapy for many pulmonaryinfections, it is inadequate in 
others because of its brevity In order to reduce the phenomenon « 
bacterial resistance to a minimum by tins approach, it would be 
necessary to limit the length of an individual course of therapy to 
less than 30 days It is hoped, therefore, that investigations now in 


known wiieuiei uie lu n uu p - 

therapeutic effect, but it is certainly close enough to it to warran 
usage in nil but the most serious infections , 

c vntYiarr thft tiToblem of the types of tuberculosis in 


terial therapy 


At this time, it would seem iimi i. oi « * 

1.11 *1 ...Loinnfliiiminv nPTCSsarv to attain a satisfactory 
jberculosis with or 
I nonths of powerful 

I rmanent remissions 
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appearance of the residual infiltration occurred soon after the ces- 
sation of therapy Cultures of the sputum have been negative for the 
past year, and the patient is in a complete remission 
A similar typo of response was observed in the majority of the 
patients with exudative disease of relatively recent duration 
The second type of response consists of a temporary period of im 
provement followed by relapse associated with drug resistant micro- 
organisms Only a minority of the predominantly exudative 
infections show this type of course, but it is frequently observed in 
the chronic fibro-cavemous forms of the disease. 

An example of this course of temporary improvement followed by 
relapse under therapy was a 22 year old Negro woman with exudative 
tuberculosis of relatively recent duration Defervescence appeared 
soon after the start of drug therapy, but the improvement persisted 
for only 3 weeks and was not nccompamed by any roentgenologic 
clearing The predominance of drug resistant tubercle bacilli was 


lung, and ended m death 7 months after the first streptomycin therapy 
The third and most common type of course under streptomycin 
therapy is illustrated by a 39 year old Negro woman with confluent 


e 

courso of antimicrobial therapy Consequently, a three stage thoraco 
plasty was performed last July The operation was immediately fol 
lowed by cavity closure and reversal of infectiousness, and the 
remission has been maintained until tlie present tune The pleural 
thickening of the right lung is a consequence of a pleural effusion 3 
ye^s before the present illness 

This type of response, extensive clearmg with cavity shrinkage 
^Inch falls short of complete closure, is the most frequently observed 
course under streptomycin therapy Moreover, it is believed that 
this tvnn fyt ,>nfn grcatcst fields of usefulness 

•nary tuberculosis. In another 
would have been distinctly in 
- -.iiuie 10 uiumpt collapse Uierapy of the confluent pneumonia 
itcr temporary control of the progressive infection by drug therapy 
It was possible to correct the anatomic situation with a most satis 
lactory result. 

In tuberculosis, as in other infections, when the administration of 
IS continued for a sufficient period, to patients with un- 
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In cases m wluch natue resistance appears veiy poor, streptomyciD 
may ha\e little if any signiGcant effect and the disease may qmcLly 
progress ns soon as the administration of the drug is discontmned. 
We find support for the conception that the proper use of streptoraycm 
often helps to bring active tuberculosis under control and prondes 


m order to consolidate the gam and avoid relapse 
An intimate knoivledge of the pathology and pathogenesis of tuber 
culosis IS a prerequisite to the intelligent use of streptomycin- 
extent and nature of all the lesions in a given case should be identiwd 
as accurately as possible The patient’s resistance should be judged 
and on the basis of this information a prognosis of the probable cou^ 
and outcome should bo made. On this basic appraisal, one may then 
determine whether to use streptomycin and, if so, whether its 
should be immediate or whetlier it should be deferred for ^“bcipatw 
more urgent needs, also whether the course of treatment should w 
long or short, in the latter case with the possibility of effective retreat 
ment later if necessary 

The dangers of the misuse of streptomyem in tuberc^is ^ 
greater than tho«e of most antibiotics m other diseases. The most 
obvious of these dangers are , a » 

(a) Toxic damage from the drug without any lasting effect on 


when the 
. ifymg Its 

therapeutic effectiveness m later, more ‘serious episodes 

(e) Improper tmung of the administration of ^reptomyem wi 


onse 

jons 


*^^( 5 ) Failure to capitabze on the favorable effects 
by continuing rest treatment fora long period after its administra 
Dr Eichard A S Conr (Jamaica) We have treated , 

tuberculous patients with streptomycin Those I have otewv 
(mostly Negro) seem to do weU for 3 to 4 weets and to 
Dr McDermott (m response to a question regarding the 
tions of streptomycin therapy) The toxic reactions to ^ 

therapy include anaphylactic reactions ^ere 

ous system 
latter miy 


be romiimzed by using smaller doses for shorter periiKis of , 
IS almost umversal when lai^ doses are used orer Prolonged 
Deafness is not a serious problem unless largo do^es of streptomy 
are used 
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in a small but impressive minonty of the individuals witli acute 
miliary tuberculosis or meningitis In the ina]onty of pulmonary in- 
fections, however, particularly th(se of lon g rtandmg, the lesions are 
of such a nature that extensive resolution and natural repair ire not 
possible In such situations, the administration of streptomycin 
results in only temporary imptavemenl and the eventual emergence 
of drug resistant infections From the experience to date, there is 
every reason to hope that many of these ca«es can be significantly 
aided by intelligently timed antimicrobial therapy used m con] unction 
with surgery 

Abstract op Discdssiov 

Dr J Burns Aaiberson (United States), commentator Our 


soma of our conceptions of the place of streptomycin m the treatment 
of tuberculosis, there arc certain limitations within which this treat 
ment should be confined in order to secure its maximum effect 
These ace 

(a) Drug toxicity, which is minimized by limiting the do«e of the 
drug to 1 gram a d^y or less and the course of administration to 6 
we^ or less 

(h) Bacterial resistance to the drug which becomes rapidly manifest 
after 3 or 4 weeks of treatment In our experience thus far, the pro 
portion of pulmonary cases m which drug fastness developed is 80 
percent or less if the course of treatment was limited to G weeks 
Presumably shorter courses will reduce this percentage still further 


(lergone necrosis and other destructive changes are less so These 
changes are known to bo related to the duration and seventy of the 
lesions Lesions in structures in which caseation is seldom extensive, 

r ^ IL 1 1 


^rug to bnng about the abatement of symptoms, the control of inflam 
matoty processes, and an acceleration ot their resolution. Besidual 
caseous lesions do not appear to be greatly influenced, and these can 
Mai only slowly by fibrous organization with or without ulceration 
Uut'l 1,1. — \ 


oi>]«tn es such as the control of active lesions during thoracic surgery 
or the relief of distressing symptoms such as dj sphagia due to laryn 
geal tuberculosis 



216 


TROPICAL MEDICINE AND MALARIA 
SciiEDULEs OP TirERArr 


Since the discovery that penicillin Iras’ effective in the treatment of 
sypliilis, numerous schedules varying from one another in dosage, 
interval between injections, and combination with other antisyphihtic 
therapy have been tried With the exception of several very poor 
schedules and one unaccountably good schedule, the most sinking 
finding of both evaluations is the similarity of results produced by 
tlie schedules employed to date, regardless of total amount of pern 
cillin, dosage, or interval between injections 
Possibly one explanation for the similarity of results between high 


therapeutic index 

It 13 believed that the penicillin originally furnished m 1943 and 
early 1944 was predominantly penicillin G In the latter part of 
1944 and in 1945, there was a cliange in the relative fractions of 


ferences m effectiveness among types of penicillin is demonstrated hj 
the comparison of crystalline pcmcillm G with amorphous pemcillm 
ns supplied until mid 1946 This comparison indicates that crystalline 
penicillin G is considerably more effective linn amorphous penicillin- 


* * f t ^ WTraon schedules 

y the same 

when the identical total dosage is given in 3 hour intervals over 4 days 
8 days, or 15 days This 3 hour interval between injections, with var 
lations in the size of the dose and total duration of treatment, was 
most frequently used among schedules included m both evaluations 
One schedule, however, which produced striking results consisted of 
3 400,000 units of penicillin given in injections of 40,000 units every 
2 hours The failure rate at 12-15 months is about 4 percent, a 
other schedules utilizing amoiphous penicillin exceed 10 percent at 
this same period of post treatment o^rvation Altliough in omer 
schedules with a total dosage of 2,400,000 or 4,800,000 units the failure 

Til T lu i«<,*haninthe3hourschedules, 

ify crediting the 2 hour in 
? affected by the 3 400, OW 
other schedules compared, 
the results of tins schedule are based on records from one institution 



Session 2 SYPHILIS, YAWS, PINTA AND RELAPSING FEVER 
Tuesday, if ay 11,9 $0 a m -IS in 
Departmental Auditonum, Main Hall 


THE TnEATHENT OF SYPHIUS WITH PENICILLIN 

J R Heixek, Jr , Chief Venereal Disease Division, United States 
Public Health Sentee, Washington, D C 

Since 1944 two cooperative evaluations of the effectiveness of pern 


The 

Dn 

State and locally sponsored rapid treatment centers. This paper 


primary and secondary syphilis , results in the Venereal Disease Dm 
Sion analysis are based on previously untreated secondary syphilis 


“retreatment” is dated at the actual time treatment is instituted , this 
procedure not only delays the rise in the retreatment curve but also 
changes the classification of failures As a result, failures reported by 

O .. 1 C** 1 ' 


exclude reinfections from the failure or retreatment rates In spito 
of these differences in the two evaluations, the findings to date, with 
hut few exceptions, are m agreement 
For purposes of comparing treatment schedules, the 12 to 15 month 
I»nod of post treatment ol^rvation has been 'elected, for it is felt 
that by tlus time the majority of infectious relapses would have oc> 
curred and sufficient time would have elapsed for 'eroresistancc to be 
ootemiined Usa of this iwriod also maies possi6/o a pre«cnfafion of 
some of the recent schedules of therapy which are of more general 
intere t than scliedules which have 2 to 3 years post treatment 

observation. 
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injection on Saturday and none on Sunday Eighty seven percent 
completed treatment, 45 percent without missing a single injection. 
The third study was coi^uc^cd by the State of Delaware in four 
clinics located in different aties Clinic sessions were scheduled for 
6, 7, 8, and 10 days only Unlike the other two studies, if a patient 
missed a day he had no opportunity to complete treatment Eighty 
seven percent attended all scheduled days 


Penicillin Eeactions 

Penicillin m peanut oil and beeswax and aqueous peniciUin occa 
sionally produce allergic reactions, e g , urticaria and angioneurotic 
edema Pyribenxamine and bcnadryl are useful in the treatment of 
such reactions, adrenalin being used as an emergency measure A 
Herxheimer reaction of the qrstemic (fever) type occurs m about 50 
percent of patients with early syphilis, and grossly visible focal 
(exacerbation of lesions) type in less than 10 percent of the early 
syphilis patients. Henheimer reactions from penicillin cannot be 
entirely avoided even by staHung tnatment wilb small doses of the 
1 - 1 - t » T 4 -♦* A them In 

irdiovascn 

ireparatory 


1 1 t AAnfnKs frnTTI Tuly 

1 . tage 

c 

a ' ^ 

perature above 104* ’ i.tn « 

litis, and other react 
were severe A seve 

among patients treated with aqueous penicillin alone and 3 1 
patients treated with penicillin in peanut oil and beeswax Among 
1 4.0 *_ 4 j — 4»j combination therapy oi 

vere 15 fatalities and a severe 
treated Hemorrhagic en 
cephalitis was the pnncipa ' * 

it IS questionable whether 

results accruing from the «ui4 t. u v.4. ~ , 

2aTolred 


BeC 03I3IEN1)ED TREATaiENT ScnEDTTLES 

On the basis of inforniation accumulated to date, the 
schedules for early syphilis are recommended by the Syphihs b>tu j 
Section, Research Grants and Fellowships Division and oy 
Venereal Disease Division 
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and are composed predominantly of young white males with primary 
syphilis 

The poorest results hare been attained in very low dosage schedules 
(COO, 000 units or less) and in schedules of short duration (10 000 000 
to 25,000,000 units adn^inistered by 1 day intravenous dnp and from 
000,000 to 2 400,000 units of penicillin m conjunction with 6 hours of 


rate was more than 50 percent among patients with secondary syphilis 
treated with 10,000,000 to 25,000 000 units by 1 day intravenous drip 
Eagle, Magnuson, and Fleisdunan have demonstrated with rabbits 


deaths from treatment reported to the Public Health Service among 
cases treated in rapid treatment centers have been patients treated 
with schedules combining arsenozide withpemcilhn 
. At the present time post treatment observation of 15 months is avail 

11 « p , , , 


amorphous penicillin given in the same period of time In both dosage 
groups, the cumulative failure rate of crjstnlline pcnicillm Q is about 
57 percent of the rate for amorphous penicillin 
Amorphous penicillin in peanut Oil and beeswax (P 0 B ) is equally 
as effective as amorphous pcnicillm m aqueous solution Two P 0 B 
schedules employing 4 800,000 units in 8 days are available for com 
panson In one, 600,000 units were administered once a day , in the 
other, 300000 units were given twice daily Tlic failure rate for 
tJieso 2 schedules is almost identical with the rate for the same amount 


economically feasible to provide daily clinic services at convenient 
lours. This has been demonstrated by three case holding studies In 
one, conducted by the State of Vermont in cooperation with private 
puysicians, 00 percent of the patients completed treatment, 83 percent 
Within the sclieduled 8 days At the San TranciscQ City Clinic patients 
were scheduled for injections twice daily Monday through Friday, one 
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I mention this new possibility to show how tentntire this report of 


recent past 

Petebfnces 

1 Eagle, n Mag'<u 60'« II and PtEtsenuAx It Am. J Syph Conor & Veo 

Dls 31 239 1047 

2 Eagle II Maotcso’s n J nnd Fleischhaw U. J Ven Dls Inform " 

104G 
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1 4^00,000 units of crystalline penidllm G in aqueous solution, ad- 

ministered in in] ections of 50,000 units every 2 hours for 8 days, or 

2 6, 000,000 units of crystalline peniatlm G m peanut oil and beeswax, 

600,000 units every 24 hours for 10 days 
On the basis of all the available evidence, it would seem safe to say 
that these schedules at the end of 15 months will have a retreatment 
rate of less than 10 percent. 

Fcture PossinmnEs in Pevicillin Therapt 
I should Ute now to turn for a moment to the possible future of 
syphilis therapy As you know, penicillin in oil and beeswax, as 
developed by Br Romansky, represents a first successful step toward 
eliminating the need for hospitalizing patients receiving penicillin 
within a medical facility In fact, for gonorrhea, P 0 B achieved 
the ultimate desideratum, completion of treatment and a very high 
percentage of cure with one injection of penicillin 
However, the treatment of syphilis, as well as of many other diseases, 
requires a more prolonged exposure to penicillin than can be achieved 
by the administration of one injection of P 0 B It has, therefore, 
been the urgent quest of many investigators to find a medium in which 
pemcilliti can be administered, the physical or chemical properties 
of which would delay the absorption of the antibiotic for a sufficient 
tune period so that completion of treatment could be achieved in one 
session 

c _ , 


uiiibiucrable period, wo cannot report with certainty to you what this 
^nod may be, but it would appear possible that it is about 3 to 5 
Rsjs. This is, at the present time, only an estimate and cannot be 
us^ as a basis for recommended treatment schedules 
Recently a group of investigators has reported that procaine peni- 
cillin, With a particle size of less than 6 microns, in oil and aluminum 
monostearate is absorbed much more slowly than previously tested 
products They find tliat more than 70 percent of patients tested rc- 
' " iroduct show significant 

It appears quite prob 

‘ * lin would give effective 


wi 

mt ■ I 

as » 

Ft 

single treatment cure will be successful for syphilis. 
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(2) "We have used a regjHien that involves the injection of 500 000 
units of aqueous penicillin a day for 10 days, together with injections 
of bismuth subsalicylate twice a week The preliminary results ap- 
pear to bo as good ns those with POB or with 3 hourly injections of 
aqueous penicillin We have also used penicillin in pectmgelatm 
suspension with favorable results and no allergic reactions, 
Eegardmg pinta, our experience is unlike the results reported by 
Dr Varela Our cases of pinta have responded well to penicillin. 
The serologic tests have behaved hi o those of patients with late latent 
syphilis, changing very little as a result of therapy hevertheless 
our experience is that penicillin is efficacious in cases of pinta 
Dr T B Turner (United Slates) I should like to ask Dr Varela 
what proportion of his patients with early pints have darkfield posi 
tive lesions, and how quickly theso lesions become darkfield negative 
following penicillin therapy 

Dr "Varela (Slexico) All of our pinta patients have darkfield 
positive lesions It is very «a^ to demonstrate large numbers of 
spirochetes in them The orgamsms disappear rapidly from surface 
lesions following the administration of penicillin, but may agam be 
come positive 

Dr I>roonE (United States) Dr Pardo Costello’s contention is 
supported by work m experimental animals In rabbits, penicill n 
administered in doses insufficient to give detectable blood levels will 
if given over long enough penods, cure the disease The work of 
British investigators (especially Louric of Liverpool) parallels Dr 
Pardo’s findings The question is not yet settled as to whether pro 
longed low concentrations or repeated peak concentrations of pen 
icillm are more efficacious, but the former seems the more likely 



PENiaLUN IN TIIE TREATMENT OF YAWS AND PINTA 


Dr Gerardo Varela, Director^ InaMuto de Saluhndad y Enferme 
dades Tropiccdea^ Mexico^ D F Mexico 

(Presented but not printed, as mannscnpt wos not available ) 

Abstoact of Discussion of Papers dt Doctors Heller and Varela 


syphilis Penicilbn is nearly 100 percent effective in preventing 
congenital syphilis It seems to be more effective in the fetus than 


Consider also penicillin m ncurosyphihs In all forms of syphilis 
of tlie central nervous system, from acute meningitis to dementia 
paralytica, the effects of penicillin upon cerebrospinal fluid abnormali 
tics IS more unifomly ^ective ilian in early syphilis Tins is true 
despite the fact that peniciUm does not penetrate neural tissues to 
any stgniBcant degree 

Although penicillin has solved many problems, it has raised others 
even more fundamental We need more wort on these problems 
^ Dr E A rniEDnEijt (United States) It has been my experience 

i« 

a 

Mest Africa and the Belgian Congo no have studied the usefulness 
of an organic arsenical given by mouth in the treatment of yaws 
^ preliminary results are en 

ptlv and show evidences of 
) ca'cs, and a period of ob 
servation of less than 3 months. Thus far, however, there have been 
no relapses, and we have observed a favorable effect upon ^erologic 
tests 

Dr V Pardo-Costello (Cuba) ItisdilllcuUtodi'CussDr nellcr's 
paper TI e data upon which it is bn<ed are cvtcnsivc indeed I 
should like to comment on two points 

(1) Tlie stress placed upon blood concentrations of penicillin 1 
question whether this is as important as in acute bacterial clisea'ses, 
I believe tissue concentrations to be more important and 'uggc't that 
these are probably of longer duration (as adjudged by urinary cxcre* 
tion) than is indicated by the blood level 
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topjgmentarins, o lifi:eramcnte acromiontcs, que CToJuaonan durante 
nnos 

Durante el perfodo sccundario do la frambesia liay man:festaciones 
stst^micas quo so traduccn por fiebre, malcstar general, dolores osteo 
nrticulares, etc , quo no hemos obsenrado nunca en la pinta 
El perfodo tatdfo do la pinta y do la frambesia 66lo tiene un punto 
do contacto las qucrotodermins paijnoplantares Pero en la pinta 
tard/a, por Jo monos en Mdiico, solo so ro en tin 5 al lO^/o, como misimo, 
do los cnfcrmos y va ncompanada constantemente do otras manifes 
taciones cutancas quo nunca so ban scfialado cn la frambesia melano 
dermitis difusa o cn placas do la cara, cuello, nntobnzos piemas y 
do manchas acrdmicas en las muiiecas, codos, rodillas, tobiUos etc 
En cl 90 a 95% do los enfermos,solo CTisten las dltimasmanifestaciones 
cutfincas, sm queratodcrmia palmo plantar 
En la frambesia tardfa son frecuentes Jas osteoperiostitis deiot 
mantes quo nunca so von la ptnta , ast como tampoco so ven cn esta le- 
siones do tipo gomoso 

Estas difcroncnis no puedon ser atribuldas a diferencias raciflles 
o ccoldgicas, porque cn pafscs dondo coexistcn la pinta y la frambesia 
ambas treponcmosis presentan, cn individuos de la misma composicifin 
racial, los caractcrcs que hemos scnalado 

Diterencia E ntre la Sirnjs, la Frasibesia t la Pikti Esrainrav 

TALES EK LOS AnIUALES DE LaBORATOBIO 
Hay diferencias patentes entre la sffilis y Ja pinta eiperimentales 


nuestras manos, cuando las inoculaciones so realizan intradSrmiu 
monto cn el escroto En la pinta, a pesnr do intentos repctidos, w 
hemos logrado producir orqmtis, y sf solamento chancres escrotales que 
curan espontineamento sm generabzaci^n de la infeccidn 
Lo mismo podemos dccir cn relaci6n con la frambesia esperimenta 
en cone] os , 

Do todos es conocida la susceptibihdad de olgunos monos inferiores, 
entro olios macacus rhesxu, a la stGlisy a la frambesia En doce monos 
do esta especio el autor no ha logrado producir lesiones espenmenta es 
de pinta. 

SXTUAMO T CoNCLUSIOVES 


liOS coDOcimientos adquiridos en los dltimos dicz auos sobre la 
imcial de Ja pinta y de la evolucidn de esta treponemosis, permi 
encontrar diferencias fdcilmento reconocibles entro la pinta o cara » 
porunlado.y lasifihsy elyaws,porotro j, 

La Jesidn inicial de la pmta difiero, tanto desde ol , i 

morfoldgico como del de sn evolucion, del chancro sifilitico y 
lesidn inicial do la frambesia trdpica (yaws) 



LA PINTA 0 CARATE SU BELACTON COS LA SlFIUS 
Y LA FRAMBESIA 


Dr F LEO^ Blanco, Untieraidaddelalldbana^EscueJa de Vedtcina, 
ndbanOj Cuba 

Despufe de hallazgo de treponemas cn un caso cubano de pinta reali 
zado por Alfon&o, Grau Triana, y Le6n Blanco, y de los ©studios 
cllmco epidemioldgicos y ezpenmenlales del autor en Cuba y Mdzico, 
la. pu\t4 ba quedado definvtiTamente vncotporada al gnipo do cnforme 


luado, la pmta y la frambesia estdn confinados a los tropicos 

puntos I 
autores 

causales , y a los puntoa de contacto de su patologm general creen que 
siillis frambesia y pmta son una sola afeccion con manifestaciones 
clinico epidemioldgicas distintas dcbido a U accion de f adores raciales 
del humped (el bombre) , y a especiales condiciones ambicntales quo 
actuan sobre el hu4sped o sobre el parusito, o sobre ambos a la vez 
Otros autores, cuya opmidn compartunos, crcen quo elfihs, frambesia 
7 pmta son tres enfermedades distintas, cada una de elks producidas 
por un treponema cspecifico Treponema paUidum, Treponema per- 
tenww y Treponema <;arofe«77i,respcctivamenle 
Esta divergencia de opmiones pkntea un problema que puede enun 
ciarse en estos t^rmmos iSbn la sffilis la frambesia y la pmta tres 
slndromcs cllmco epidemioldgicos distintos do una dxiica entidad 
nosokgica, o por el contrano, son en si mismas tres enfennedades 
distmtas! Llevado al terreno puramente bioldgico podrlamos for 
tnukr mSs ckramento el problema cn estos t^nninos iTreponema 
pallidum, Treponema pertenuie y Treponema caratcim, son tres cs 
pecies especlficas del g6nero Treponema, o sdlo nombres distintos de 
Una misma especiet 

La respuesta a esto problems principal cstA subordmada a las que 
puedan darse a estas dos pregnntas 
(la) iHay diferencm facilmente demonstrablcs entre la stfilis, la 
frambe-sia y la p^nia Uumanas , y entre las lesioncs que so obticnen cn 
•J® animalesde cxpenmentacidn,segim que cl mdcnlo haya sido tornado 
de un ca®o de slfiljs, do frambesia y de pintat 

Si ezisten estas diferennas ison debidas a difcrencias cn cl 
nu^ftped y a los factona ambientalca qne roilean al hu&pcd , o so deben 
a difercncias biokgicas inbcrcntes al iQicroorgani''mo infectantcl 
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and re^oniDg baclnvard to assumo that eacli sjndronie must be due 
^iDerent parasite 3ius js creation of species by fiat No taxon 


tlio Jiost and the phjrsical environment, and tlio results of th^e in 
teractions arc Uio chnical sjndromes. lake the parasite by itself 
and it IS alvrajs palUdum Put tlio parasite in the rural population 
of Haiti and the resultant disease is Haitian yaws Combine the 
parasite with the urban jiopulation of Kingston, Jamaica, and the 
result IS venereal sypluhs Turn the pardsite loo'se m Guam and 
there is a preponderance of gangosa yaws , turn it loose among the 
aborigines of Australia and the result is boomerang tibiae, put the 
parasite (o work, m Central America and there is a preponderance 
of depigmentation 

The final effects of tho parasite upon man have, it is true, an m 
finito variety, but all these aro variations on a central theme, the 
basic pathology of trcponematosis Prolonged study of this path 
ology, whether in yaws, pmta, or syphilis, only makes more clear 
that the pattern is essentially one, and tliat tho differences are 
titative, not qualitative, of degree and nbt of essence 

In pi 1 , - 

amsm o 
istics ol ^ 

pendent disease with a spcci’fic parasite stumbles on the haw 
tint there is “pinta” to some degree in Guam and Arabia and Cemwl 
Africa, indeed everywhere that there is treponematosis 

Pinta is a useful descriptive term for a syndrome of treponero3los|5 
Any decision to give this clinical ^ndrome the dignity of a separate 


room under this tent not only for those who heiie^'e 
Treponema Ins only one species but also for thosf' who believe 
are two, or three, or more, just so we can all agree it is one hise 
Dr G C SnATTucK (United States) 
vmced that syphilis and yaws are different disevses -re 

picture in the early ctages differ, but in the tertiary stage, t e 
indistinguishable ,As to pmto, I find this 

classify Perhaps we should reinvestigate vitiligo Now! j 

in general agreement' with Dr Hudson’s thesis of uninca i 
three conditions probably are different manifestations of on 
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Dr. JoAcimt Motta. (Brazil) : Tlicse aro different diseases despite 


from the other Pinta is rare in Brazil Wo had no expenence with 
it until the disease was introduced into our country during an 
international exposition 

Dr A L BiuceSo Bossi (Venezuela) Wo too have seen syphilis 
and yaws exist sido by side. T\o have seen, moreover, syphihtic 
patients develop pinta and patients witli carate develop yaws. We 
have tried to differentiate these conditions serologically, and have had 
some success with tests which involve ether extraction of the serum 
Thus we must accept the concept that these are not one but different 
diseases 
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Prof C M Hasseiaian (Germany) I had hoped to liave heard 
the last of the unithnan Aiew of the treponejmtoses The Latin 
American -workers should be congratulated for their work on pinta 
I have had little experience with this condition, but in Cuba I was 
impressed with the differences between it and yaws The pigment 
IS different, and it is far easier to demonstrate treponemes Other 
differences include the differences in incnbation period and the fact 
that in pinta there is no disruption of the epithelial surface The last 
I consider a highly distinctive feature In Dr Varela’s observation 
that penicillin is none too effective in pinta, I see another indication 
that this condition is a separate and distinct entitj 

T' ’liii — t-iyf-e jnor 

I , ( ' ' d para 

'p ' ' • 

I I ' I I I of the 

larger group we know as the treponemaloscs. 

Dr T B TtmNER (United States) Everyone agrees that 'yphihs 
and yaws and pinta exhibit similarities os well as differences They 


spirochetes of sjphilis and yaws produce distinctive disease pictures 
in rabbits over many generations Another member of this group is 
renereal spirochetosis of rabbits (7* cuntcult) Mould Dr HucUon 
si^ly refer to this as treponematosis! 


there arc, ncco 
differences be 
microscope 


J^tain any doubt but tint they are different I igrec with Dr Turner 
that it 13 helpful to consider the«e as ®eparato entities. Only when 
can culture the orgam«nis on artificiJ media, slnll we be able to 
answer the question of whether tlitsc are different «pccics or one species 
With three varieties 
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L hypercytose cst done cssentiellcment ^a^abIe allant de 10 a 15 
ympJiocytes jusqu h plusicurs millicrs (incompInbJes) Par centre 
^o^niffro Jo plus ^Icic do I’nlbuminonchic (cas 13) ne d^passo pas 

tubes bonjoin colloidal estsouaentpositiredanslespremieB 

Nous n’arons jamais obsorro do spirochetes dans le culot de centri 
fugation du liquids ccphalo racliidien n I’etamen direct 

^ inoculation du L C R a Ib souns donne des resultats 
aussi fideles et aussi citrate 

C est sur ce proced logique du 

iiquide ceplnlo rachi de forme 

m^ning«e do la fiSrre recurrentc et baser le entenum de la guerison 
I aralysies pcnpTienques — Les nerfs les plus fi^uemments atteinfs 


C 


droite de tjpe penpherjque^denx mois apre^ le debut*" de K fiSvre 
recurrentc chez un malade ayant prtsento anWneurement une at 
teinte menmgee severe, alors qu^il parussait cliniquement gu^ri et 
apyretique depuzs vingt jours 



) 

NOTE SUR LES FORMES NERVEDSES DE LA FIEVRE Rfi- 
CUBRENTE— nfiVRE RECURRENTE A TIQUES EN AFRIQUE 
OCCIDENTALE FRANCAISE 

SIedecin Leedtenant Colonel C F J BEroEKET et MldeCin Com 
jiANDANT A B \otiLT, DaJcor^ Afnque Occidenta^e Francane 

AptM les premiers travaux d’Andrfi et Marcel l/4ger (1917-18) , ceux 
de Mathis (1926) etdeDuneux (1931) firent connaitre I’eristence de 
la filvre recurreTite k S duttani dans la pCninsule du Cap Vert et 
mirent en Evidence les principaux chainons epid&niologiques de cette 
maladie dont les cas annuels so sont accrus entre les ann^ 1912 et 1916 
(pour la seulle ville do Dakar, do 26 i 85 cas hospitalises) 

L’afSnite du spirochete de Dutton pour les espaccs sousirachnoi 
diens no tarda pas i frapper les m63ec»n3 (Vialattc, Advier, Alam, 
Riou) et cette impression s’est confirmee par la suite 
Lo neurotropismo du spirochete de Dutton est un fait acquis ct qui 


r^scrroir de nrus oil co dernier se conserve tr^ longlemps 

Les formes nerveuscs de la fievrc r^currcnte donnent & la maladie 
un cachet particulier II faut distinguer 

(1) les formes mlningeos purcs; 

(2) les pamljsies pdriphinques, 

(3) les formes m^dullairesjet 

^) les formes mdningo encephalitiques 

Former menmgees pures — La frequence de I’altemte m^nmgfe pr4- 
dommante, appr^cilo sur 57 malades hospitabsds, cst do 485& soit, en 
Bros, un malade sur deux 

C’est, d’aprSs les cas moycns, vers la fin de la Sima scmauie do la 
maladie que I’on commence a trouver une riaction normalo du liquide 
wphalo-rachidien 

Ija cdphalde qui fait partie'des mallrcs ^mptomes du d^hut de la 
recur^tc, revetant souvent uno intensity extreme, est vraiscmhlablo- 
ment lido i un proccs«us de mdningo vosculantc qui ne s’objective quo 
^ plus tard dans le L C R. 

no peut parlor do “formes mdaingdcs’’ quo dans les cas oh le 
tableau chnique est celui d’une mdnm^te ai^e cephaldo atroce, vo- 
constipation, photophobie, signcs de Kcmig, hyperrdflec 


231 



234 


TnOPICAI, MEDICINE AND MALARIA 


Mtno N’D., fcmmo Dioula do 32 ans, cst hospitalise i I'Hopib 
Central IndigSnc do Dakar pour uno parapidgie spasmodique qui s'e‘ 
install^ uno quinzaino do joars avnnt, k la suite d’une plriode pro 
dromiquo faito do sensations do fourmillemcnts dans les jarabes, d 
douleurs radiculaircs dans lo doroainc du nerf sciatique et d’hjpere' 
thdsio cutnndc. L’lnipotenco a 6i6 totalo au ddbut, clouant la malad 
au lit. Puis, il y cut uno legiro anidlioration et elle a pu, cn s’appuyir 
sur son p&rc ct sa m&rc, fairo quelqucs pas jwur attejndre la Toitni 
ambulance qui I’a conduite & llidpital. 

Les mourements actifs sent tr^s limitfe, la malade liehit trt 
Jdgfiroment les genoux sans pouroir droller les talons du lit L 
force segmentfliro cst presque nuHe des deux cCtds. 

Rdflexes ostdotendineux rifs, polycindtiques — Babinski cn exfeo 
sion— Pas do clonus do la rotule, ni do trLpidntion dpileptonle du piei 
H^ 7 )crcsthdsio cutande — Persistanco des douleurs radJCuliircs; dou 
leurs h la pression dos masses musculaircs — Pas do troubles sphinc 
tenons. ^ , 

L’cxamen des autres appareils no montre rien do particulier. Lit 

4 4 , . . ^ - 4*.» ns* OHomiP dpOUlS UH 8 

• • • nt tw9 0 

. . • • langeat d 

odphnldcs, de Tortiges, de bourdonnements d’oreilles, d eljIouis«cmen 
au Eoleil. ^ ^ , 

Un traitement par H quinacrino et la quinine n’a pas cu raison a 
cotto fiivre. Par ailleurs, la rat© n’a pas nugmentd de rolume. 

La ponction lombairo retire un liquide clair, non hypertenau, don 
1’ analyse donno les resuUatssuivants: 

CyCoIogle; 43 OWraenIs: clilorore’ 7 gr o/oo 


Sels et plirmentsj nOant. > 

Sacre: n^ut. A 

Cblorure; 0 £T. 40. 


Un traitement est alors institud {tryp 
rapidement uno disparition totale de i 
quitto I’hopital marchant norm'*' 
arrivdo. Uno deuxiSme inoculation 
pratiqude 15 jours avant la sortie ©st * 
d’observation de I’animaL 
Formes miringo-encep^ 

Bonnet et Gallais, “MddecinoTropicala 
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Evolution tr^ rapide vers la goenson sans s4quelles en dis jours 
le inalade n ayant re?u que deux injections de 1 gr 50 de trypirsamide 
pendant cet interralle 

Ohfervation S5 M If malade depnts le debut de Jum 1945 r5- 
currente & forme meningee le 2 JaiUct Revolt six injections d ace 


la paralysis faciale trSs rapide cn unc dizaine de jours Traitenient 
tryparsamide quatro injections de 1 gramme a 4 jours d interralle 
Oiservation St lime II , paresie faciate infeneure surrenue trois 
semames aprea le dfibut d une recurrente classique — Icgere reaction 
mfining^e {25 41^ment3, 0^5 d albumine au moment de la parnlysie 
fac ale) Disparition totale spontan^e cn SC heures 
Ohierxation Si Mme HA paralysie faciale droitc totale p^n 
ph^nque avec d^but d ulebro trophique de la com5e coincidant arec 
1 apparition des signes meninges sutrenant un mo s apres le d4but de 
H maUdie. Ponetion lombaire IS7 elements 0 55 d albmnme. 

Olter “ '' 
mcidan 
den no 

Aptbs le facial les atteintes restibulaires scmblent rclatircmont 
frequentes II nest pas rare quVu cours de 1 evolution ftbnle et 


t 

a 


►S gnalonsquonrcncontrosoiiieolfe soiten association avcclapara 
lys e du VII®, une atteinto du tnjumeau *:o traduisant «>oit par des 
n^rralgics intenses so t par tine hyperesth5sic voire metne unc 
on^l ^sio do la face ct do la com5c 

” ormet mcdullatres — Dejl «3gnal& par Vialatto puis par Adricr 
uain etR ou les formes mb lullaires “sont interessantes 1 eonnaitrc cn 
raison de la complexity t tiolog q le que revetent ®ouvent les paraplbg es 
en milieu indigbne en particulier 

Vo Cl nn cas particulibrcment net dont nous citons 1 ob^mtion in 
exfen'o 
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L’lmpression g6ntralo cst quo la tryparsanude, employee seule, a 
bien uno action tris cfllcaco ct trfts rapido sur les phenom^nes mlninges, 
I’attcinto cncephalitique ct les n^vritcs p6rjphdnques 
Par centre, I’apyresio n*est pas obtenne d’unc fa?on aussi brutale 
ct aussi francho qu’avcc I’ac^tyJarsan 
La sterilisation cst moms sure qii’avec I’ncetyhrsan et I’Orsaiunc. 

II f aut noter cependant que nous avons surtout employ^ la tryparsa 
mido dans les formes d'allurcs trisserfircs ct qua le traifcment instiCue 
en plcino liypcrtbcrmio n’a donne lieu ^ aucun accident, bien-au 
contrairc 

Enfin, si la guerison do certains malades a pani longue i obtemr, 
die a pii neanmoms Ctre totalo comma I’lndiquent lea controles du 
liquidacephalo rachidicn 

IIscmbiequQl’nssociationmoranyl+tryparsamido (moranylOgr 50 
et tryparsnmide 1 gr 50 pour un adiiUe) mento dVtro reprise Ellc 
ii’n Ct6 utilisdo par nous qu’exceplionneJIcment 
En bref, pour 11 cas nltaqu^ ^ la tryparsamidc, le bilan B’ctabht 
ninsi 

5 gudrisons rapides et completes de formes graves (dont um 
mdningo enctphahte) , 

4 gu4ci<ons apparontes suivics da rechufes febnles, dans un 
cas, la mahdio cido 4 des doses accrues et prolong&s de try 
parsamide, dans un autro h ^association tryparsamidc moranyl, 
dans lo troisiimo au stovarsol, dans lo qiiatri^mo en«n 
sulfarsdnol , 

1 gudn«on rapidc dans un cas traits au ddbut, 

1 dchcc du vraisemblablemcnt 4 un tmitemcnt insufEsant 


Acim.Ans\K 


Parmi les cas 
on reJSvo 17 
Pour C d’l 


do rdcurrento traitfe 4 1’Hopital Principal en 1941-^5, 

ratiqu^ 
ut sign^ 
on complete 
lement, mais 


parfois plus lente 4 venir « r. „i ot Junt 

Parmi Ics H autres, trois prdsentatent un L C no™ 
uno atteinto rndning^ manifesto pr&ddant ou non la 

EnSmS, les 17 cas dont il est fait dtat so rdpartissent ainsi 


12 sucefis 4 peu pris tous incontestables 
6 dchecs, nssez rapidement r^par^s grace 


4 la tryparsamide 
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L’un de nous a enregistw un syndrome c^i^belleux et uno forme 
Lypersomnique ces deux caa ont ^te traits avee sucefcs par la 
tryparsamide. 

On connait par ailleurs dea formes psychiatnques mame aigue, 
confusion mentale, dflires 

L’cxistcnce de ccs formes tradmsent une attcinte parcndiymateuse 
de I’encephale pemiettant de parler de mAiingoenccplialite au cours de 
la fi&vro recurrentc ' 

L’anatomte pathologique cxpfriemcntalc, ^ d^faut de fails pr&is 
observes cliez 1 homme, montre d’aitleurs (I^vaditi) qu’il existe chez 
le lapin ct chez le singe, des signes indents d encdphalite , manchons 
penvasculaires ou prSdomincnt les plasmocy tes ct infiltrations lympho 
monocjtaircs intraparenchymateuse sous formes do foyers discrete 

Eionmov 

Lcs formes nerrouscs do la Blrre rdcurreote sont souvent tenaces ct 
fiusccptibles de rechdtes 

Toutefois, la mahdie demeure quo ad ritam d'un pronostie b^ntn 
ct la mortality est insignigante, mats lintensit6 do la ci^phal^e, la 
longue duf€e des paralysies f aciales lorsqu’cUes ne sont pas traitfes, la 
granttl do certainea complications oculaircs (qui, etant d’apport 
Banguin nW paa etd cnvisagfcs ici) constituent des mfirmit^s 
passagires fort ddsagr^ablcs 


TttArrEinatT 

Le traitenient nuquel nous avons tccours aicc le maximum de 
‘ucc&s uUli<;6 1'acdtylarsan ct la trjparsamide. 

Tbypaksamids 

La tryparsamido cst utilis6o dcpuis de nombreu'cs ann^ par les 
mfdecms coloniaux dans le traitcmcnl de la fievro recurrentc i tiqucs. 
Cemme pour la trypano«omiase, le gros anntage qu’offre ce nudica- 
ment cst d’agir certainemcnt sur lea complications cnc^phalo- 
m^ningecs, 

Nous l\itilisons babituellement par roic intra veineu=c & la do<c do 


noiocainc li 1 ^ par voic mtraTcineu«e 
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Dcs obserrations recueilles par Grail, Garcm et Tun de nous, oa 


dants dans Ic sang r* . > ' 

reactivation qui se 
penicillino ou I’on ' ■ 

coup de fouet avant de s’effaccr ulteneurement 
Depuis ces premieres tcntativcs, nous avons utilise des doses pins 
importantcs: 2 50000 i 3 000 000 Unites oxford en une semame, les 
resultats ont beaucoup plus satisfaisants 

Les travaux cTpdrimentaux de Levaditi ont montre, tout recemment, 
que, pour obtenir une sterilisation de la aiuns aprSs une ccrtame durfc 
d’evolution de I’lnfection par le spirochSte, il fallait employer des 
doses trts elevdes de p^nicilline 
11 semble qubl cn soit mcme pour la maladio de I’bomme 
L’lnconvdnient de ca medicament reside, nous semble t il, dans sa 
faible diffusibihtd a travers la bamere meningdc II y aurait lieu 
dans lo cas des formes nerveuses do la fi&vre recurrente, de I’lnjecter 
dans le cami rachidien; nous n^arons pas eu I’occasion de Tutihser 
par cetto voie jusqu’i prdsenU 

Une observation de Lebon ct Choussat (Algdrie llddicale, Sep 
tembre-ddeembre 1045) nous parait intdressante i ce sujet Dans cette 
observation, en ddpit d’un tableau clinique trfes alarmant de mdnin 
gomydiite aigue et apres I’echec de la therapeutique arsemcale 
(sulfarsdnol) la gudrison fut obtenue par la pdnicillme injectee a 
la fin par la ^ oie intra-musculair© et inlra rachidienne i la dose de 
500 000 amt6s IJ s’agissait d’une fifevre rdcurrente cosmopolite. ^ 

Austbact or Discttssion 

Dr Malcoui H Soule (United Slates), commentator Lieutenant 
Colonel Bergeret has given an excellent presentation of a ^ 
lapsing fever which we rarely encounter in this hemisphere. » AU s u 
dents of the disease recognize its protean manifestations and the im 
portance of demonstrating the spirochete m order to confirm 6 
diagnosis suggested on the basis of the clinical findings The 
state and premunition are important aspects of the tick-home ma a y 
The relai>se phenomenon remains one of the outstanding enigmas 
this infection It has been explained in terras of an inherent ^ 

. , , . , ' _ _i -A- « *.T.noa Trnriations 


relapse phenomenw** 
cells with the aid of 
ive been removed at 
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H est & noter que, panni les &bccs, certains peurent ?tre attnbu4s 
& one conduite defectueu^^o da traitement. II scmble aussi qu’il EOit 


En effct, des chocs SLCieUT, voire graves peuvcnt Re produircnt 
lorsque des injections sont faitcs cn pletne recurrence f^rile 
Do ces observations, malgre 1 insuflisanco des contrules sanguins ct 
du hquide c^phalo rachidien, il ressort que I’acetylarsan, arsenical tr^ 


Pour clore cc chapitre consacr6 i. la tris classique th^rapeutique 
arsenicale, voici Bclicmatiquement comment peut etre conduit le traite- 
ment de la r&urrcnte dakaroise 

1 " T-/. phase d’attaque des la confirma 

pr{!4rcnce cbez 1 europ^en— nov 
' injection tous les trots jours six 

injections au total, puis, trjparsamide— 2 centigrammes par kilo— 
une injection jtous les quatre jours en surveillant 1 apparition des 
ph^Domlnes mciungi^ 

A la phase m€mng^e continuer K trypnt«amide si ello a com 
mcnc4o jusqua 20 injections suivant le mCme rytlime, Commencer 
d emblce par la tryparsimide si on observe le m \1 idc a co stade 
2'* Traitement sjrfflptomutijwc— La ponction lombaire est & la fois 
un geste do diagnostic ct un excellent tnitement do ITiypertcnsion 
liqmdienne Elio est d’ailleurs gtn4ralcment bien occept^e par les 
milades, lors do la p4nodo ou les c^phal^cs «ont au premier plan de 

la symptomatologie 

Par contre, clle a bcaucoup moms do succes lorequelle apparait 
comme un moj en de controle au moment do la convalescence 
Lisfrumhypertomquo glucose intravemeux apporto un r&lsoulagc- 
ment, malhcureuscmcnt asscz bref 

I^s calmants habituels n’ont qn’wno action trts faible sur les algies, 
'Traitement det min/es plripTicnquea — vitammo Bl et les 
moyens physiothcr-ipiques habituels no Ront qu im appoint eccondairc 
au traitement ^tiologique par la trjparsamide 


A u <• 
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Tucsday^May llth.~~2 00 to It OQym 
Department of Commerce Auditonum 

EPIDC^IIOLOGIA DK lA PESTE FN LAS AMERiaS 

Atilio Macciiu^xixo, M D , Dr P H 
Pa?i American Sanitary Bureau^ Lima., Peru 

■ iNTItODOCCrdN 


y por la unidad bactcriol6gica del ogente infeccioso, la Paite^xtila. 
pestis 

Con escepci<5n do los Estados Unidos— en quo se bace precozmente 
scivfitica-— la pesto en America progrcsa en 4 etapas Pe 1899 a 19Wj 
invade los puertos, como extension do la pandemia asiMica Desde 
1908 a 1920, el trddeo ferroviario y el comercio la introducen pniaero 
a la -1 n -r 

por 
sidn 
L- 

infecv u - w .. -w- - ~ ^ 

cuyo estudio f undamenta esle trabnjo 

PeSTE en los PtJEKTOS 

La peste portuana careco do Rsionomia continental propia Intro 
ducida por el trdfico marltimo internacional y disemmada por el 
cabotaje costero, quedd infiuida por los factores prunarios conocidos 
a saber, Past pestis, Rail ' ^ 

rattus rattus y rattus alexc 
- cheopts, X "brasiliensis y 

darios que — como latitud, clima, tamano y yjjj'diciones sauiiai u 
sociales — son la base de las diferencias observadas en los proceso 

evaporacion y lluvias y 
nfluencia sobre el vector 
limitd la peste entre los paialelos 45® L JlJorte y Sur, f 

aumento de la X cheopis hacia el ecuador y el incremento inverse 
240 
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mtemls of twelve hours from purposefully infected rats, the epiro 
chetes separated and photographed In some animals four, or even 
more, relapses will occur. No differences were noted in the morphology 
of the organisms durmg the rdapses at variance from the findings 
during the primary infection One important oh=ervation has been 


lapse phenomenon is worthy of additional investigation 
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TROPICAL ACEDICINR AND MALARIA 

Peste Urb \na t 'Orbano Rural del HiimiRLAin) 

X/a pesto so intennS cn el coDtinentc vchiculada por ratas o pulgas 
utilizando el triliico ferroiianoj las rodovfas, el comercio fluvial el 
transporte a lomo do bestia, el coincrwo de ammles infectados, es 
pccialmento cobijos, el desplazaiuiento humano y el desplazainiento 
por contiguidad do rocdores El radio do dispcrstdn de las pulgas in 
fectadas, es, con mucho, rn^s aniplio <\uc cl de las ratas Muchos puntos 
del hinterland so lian mostrado ecfractanos a la peste o la aceptan 
bajo condicioncs restringidas, sea por la ausencia de Iiospederosimm 
nos, o de vcctores, o por razones Esfablecida la peste en 

forma enzo6tica, su evoluciAn scmeja la de los puertos 
Cuando la cindad infectada manticne active comcrcio con la zona 
rural circundantc, la posto rcpercuto en clla, formnndo focos multiples, 
Iransitorios, quo dcsaparecen junto con b eliminaci6n de la peste 
Urbana, excepto cuando el fendmcno rural depende de compleic® 
inoTiznientos do h poblacidn murma de cmdad a campo y vicf versa, 
como ncontece cn las ciudadea circundadas do cultivos de cercales 
Entro los xnccantsmos do extinctdn de la peslo del hinterland en la 
zona andma, por arnba de los 3000 m, mercco tal vez consideraTse la 
no existencia de X cheojhs^ recmplazada como vector por la iV Ion ^ 
dtmentutf poco propicia a la perpeWaCidn do )a jnfccci^o 

PesnRuTtAL 

La peste rural cn America corresponde a dos condiciones diferentea, 
(I) la peste rural campcsiro, o peste rural pum, en que intemene 
exclusiraraenfe el Baitiu rathis^ con sus tres subespecies, 
edezandnnue y frugivorvs y cn q«e el clima favorcce h mantenci6n^del 


3 a 6 anos^ ticmpo promedio de resposjci6n de i'ls coinuiiiuau 
murinas desvastadas por la peste, o por otrag epizootics de dislinta 
ettologia 

La uerpetuacidn de esta forma de peste rural se hace, o por una 
j 1 ^ ^ „„ migracidn circmlante 

js progrestvee y ^ 
^pocas de cosechas, 

o por francas y extensas inigracioneg murmas en masa a travfe de 
centenarcs de kiWmefros movimientos condicionados imiy pos'o ° 
mente, por la busca de la Vitaniina E de los cereales y en los 
peste es un epifendmeno, yaquepueden observarse independientemen 

''°En”to Sierra del Ecuador y del Peru, la domesticidad del Cuai” 
aperea. o cuy, complica este tipo de peste rural, sirviendo detetow 
de la misma, recolectando las pul^ libres infectadas, y dejind 
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jasciatus por luera dc loa trApicos, rcgal6 las rclaciones cuantitati 
vas de ambas c'pecies con lio'pederos y nidos, la distnbuci6n rclativa 
por cspcciea y “cxo, la nctiTidad alunenttcia, la capacidad Tcctora, la 
longcvidad y sobrevircncia cn diTcrsas condlClon^s nmbicntales y 
adcm&s detcrminfi — conjuntnmentc con los cambios cn numero y cn 
inmunidad de la poblaciftn munna — el ciclismo cstacjonal de la pcste 

A 6u TCz, las condicioties socialcs^ urbanlsticas, ®anitanas y econd- 
micas de loa puertoa, mfiuyeron sobrc el \oliimcn 3 dj®tnbucidn dc la 
poblacidn munna cn conglomenidos conllucntos 0 focales, abiertos 0 
cen-ados, detcrminando las facilidades de anidamiento, procreacidn, 
ahmentacidn 5 ptoxitnidad al hombte 

Estaa gcneralidadea iiaccn comprcn«lcr la dinirovca dc la pc®te 
porluarin Loa fnctorea faTorabtca auspiciaron la cpizootia munna 
imcial Tiolenta, nun cn puertoa quo, como Seattle y Valparaiso, quc 
dan locnlizedoa cn loa cstremos do la banda pe®tosa Cambiada la 
importancia do loa factores imcialea, por la propia cpizootia y por el 
clima, la pcste, o dcsaparccid csi>ontdncajncnlc, 0 so perpetuo cn 
enzootias, con recrudeccncias cHacionales Las reinfecciones fueron 
Irecucnlcs, no siempro proTementes dc puertos accinos, como lo pnic 
ban las inaestigacioncs dc Long y Mostajo y las nuestras sobro las 
reinfecciones do los puertos del racldco Sur por pulgas infectadas 
proTcnicnles de la India cn fardos de «acos de yute 

La mantencion intercstacional dc la pc«tc sc bare cn el vector 
mismo, 0 en la contmuacidn Icpta y «ubt«*rninca dc rpizootias mnnnas 
Como en cl pnmer ca'^, la virulcncia dc la PtuteMrtUa peiUi decrece 
en laspulgas cn ayunas, y como la sobrevida del vector es incompatible 
con cl bloqueo v la nuscncia del bloqueo incompatible con la tras 
misidn do la inicccifin, queda por ciplicar el mecanismo por cl cual 
la pulga intectada quc actua como reserrono «e bace infoctantc Sos 
pechamos quo la alimcntacidn cn animales susceptibles facihta el 
bloqueo pulido y la reposicifin do la vimlcncia de la pasteurclla En 
las rntns, la infeca6n impaicntc o miligada, con bacteremia pc'tosa 
transitona, pero dcmosttablo, puedo exait8r=o (cspontinca y cxperi 
mcntalmcnte) en roedorcs hembras preuadas, producicndo pc«te aguda 
scptie^mica, lo quo esplica la jcactivacifin m «itu do la virulencia do la 
Poit festh 

^ A su VC*, la cxtincidn dc la pcste portuana ha sido explicada por 


Icntas con agotaraiento cn plena estaci6a pcsto«a del combustible cpi 
io6tico, ( 5 ) intcn'ade«trucc!6ndoTCCtorcscncstacione3dcsfavorable8 
prolongadas, (C) dcsarrollo dc rtfractanedad munna a la pcste, o 
po«ibl(>mpnte, aeiimulacifin jiorccntnal elevada do mmuncs por in 
fcccioncs atenuadas cn ronas largamentc cnaofiticas, etc. 
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(3) Falta do corrolacion entro la frccuencia do las epizootias y las 


ci6n 

(6) Principal rcservorio ile la infeccidn ea la pulga, pudiendo jugar 

rol do dispersadorcs los cric^tidos y ares do rapifia y, do mantenedores, 
animales no hibemnntcs ' 

(G) En hs nrdillas, posible infeccidn latent© sujcta a reactmciones 

(7) Casos luimanos raros , infeccidn por cualquier medio de contacto 
con roedorcs o sus pulgns, (ipos clfntcos comunes 

(8) Posiblc retroccsidn, o roTcrsion de la peste scIvAtica a roedores 
dom&ticos, debido al intcrcambio de pulgas 

En Sud America, existen 3 focos conocidos de peste selvatica el de 
la Pimpa Argentina, el que descnbimos en 194C en la frontera del 
Peru con Ecuador y cl de la regidn andma montanosa de Huancabaroba 
que aqui relatamos por primem tcz 

En la Argentina, la peste sclirfitica se cxtiendc desde Jujuy a Bio 
Negro y La Pampa, abarcando variantca geograficas y fisiogrfificas que 
Tan del semi desierto al bosquo y de la montana a h zona 
plana, con climas variables, al igual que las lluvias El hospedador 
y rcservono primitive de la infeccidn son los cuiscs, de los 
Oavta, OaUa y Zlxcrocavut, y posiblemente tambi^n el cricctido vto 
omya grueofiavtu y especics ti£nes, todas ferborlcohs Lm cuises 
viven en colonias, cavan madrigueras o tuneles entre las hierbas altas 
ticnen poca afinidad por el hombre, procrean bacia la pnmavera y 
sufren conjuntamente tremendas epizootias pestosas que hacen oes 
parecer las colonias hasta que nuevamente se reponen, cada 3 a 5 an 
dando a la peste el caracter cfclico Lagomorfos, lagostomus y c ^ 
cctidos, pueden participar en las epizootias Los Indices V. 

especie do roedores son variables, existiendo gran intercainbio 

53 especies pulidas desentas por Del Ponte y Riesel, i 

generos, Jordan agrega 13 especics nuevas, de las cuales solo ^ 
chu 3 talia y Polygenis plateimt cuandmxts, ban sido sospechadas 
vectores Resumiendo los estensos trabajos de De la Barrera, °‘''J ’ 

y Alvarado, puede decirse que la peste selvAtica argentma, es 
cialmente peste de Cavia y Graomys, con participaci6n _gg 

secundaria de otros roedores, en parte peridomesticos Las iniec 


humanas son escasas a-rfiende 

La peste selvatica de la frontera peruano ecuatoriana, se , 
alrededor del paralelo 4® S y del mendiano 80® 2 0 Gr, o p 
mesetas y laderas de cerros bajos, con matorrales y bosques s 
teres de jungla, de clima seco durante 7 meses del J * borea 
el resto La peste pnmitiva de la unica especie de ara 
Sciurus stramtneus nehouxu, se ha estendido especia me 
especies de cncdtidos el Oryzomyg xanthaeolua /_rore 

d^iaeguatona,^ elAkodonmdllu Desde que e! hombre ha apr 
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'll muerte nuevamente libres y en aptitad de alcanzar mSs facilmente 
al hombre 

(2) El segundo tipo de peste rural, lo Uamamos ruraZ affrette, 
porque en 41, a la epizootia del Battus, se suma, como epifenomeno 
temporal y transitono, la de roedores agre«te3 pendomesticos, e'pecial 
mente ca\ias, cncetidos y lagomorfos El paso de la infeccidn do- 
ffi&tica al campo, se haee por dtrersos animales, especialmente 
mast^Iidos, monodelfis, didelfis y conejos, relatiramente msusceptibles 
a la )nfecc]<5n, pero que debido a sns babitos de alternar en nidos de 
roedores doin4sticos y campestr^ transportan pulgas jnfectadas de 
los pruneros a loa ultimos El cluua a campo abierto, solo temporal 
mente favorable a la X cheopts, y la ausencia de vector propio en las 
e'pecies pendom&ticas, da caracler transitono a la epizootia. De 
otra manera, como en Argentina, pot cjemplo, la pe«te no tardarfa en 
hacerse selvitica 


La Peste Seltatica 

Comienza su historia amencana en los Cstados Dnidos, hacia 1903, 
w el Condado de Contra Costa, California En 1947, abarca 14 
Eitados incluyeodo Kans-is y Texas, en «1 <Srea situads ol oestc de los 
Jlonles Bocallosos, entre el mendiano 102* O y el Pocffico y entre los 
paralelos SO* y 52* N, en Canadd Roconoada pninero en el Oitellw 
ottckeyi, hoy compromete 18 subespecics de atdillas do tierm, ardillas 
zojas } Toladoras, el ckipmvnk de Tahoe, marmote de 2 vanedades, 


^heoptt, aunqiie con mayor pcrfodo de incubacidn extrinsica do la 
mfcccifin 

^ Eskey, lleyer, Wayson y otros, resumen a«I los hcchos mfis impor- 

. - ro gran in- 

. i un mismo 

fwlor, prefercnaas por Jiospcdero o madngueras, vanabJe scgOn las 
**p«ies 

(2) Susccptibilidad a H pcste gnndo y cast uiuformo para los 
iiiver«os roedores, resistcncia cn ardillas, e<5pecinlmente hembnvs, 
eumcntada dcspu63 do las epizootias; menor BU«ccptibilidad de aduUoa 

{ 

’oLqii-is, m--uiuu>.iou kwi «*. « 

us nrdilhs de ticrn 3 los Cvnomts ton nctoros pnmnnos e inde- 
pcndicntes do la infcccidn . 

TtJOeS— »»— T*l. 1 IT 
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PnOriliAXIS DE L.V Peste 

Desputs do las demostraciones qne hemos hecho para el control 
do la peste munna en las ciudades de Tumbes, Huacho, Haciendas el 
Carmen y Laredo y Trujillo, todas ellas nuspiciadas por la Oficma 
Sanitaria Panamericana cn conexidn con el Gobiemo del Peru, 
podemos dechrar cnfaticamento quo H peste urbana y la rural cam 
pestre son de fiicil dominio medinnte el uso conjunto de insccticidas 
de accion residual, cspccialmente DDT, y de rodenticidas de la eficacia 
del fluoracetato de sodio o 1080 En cambio, la profilaXis de las 
pestes agreste, sihcstro y sclv4tica, cs un problema por resolrer 

Clinic 1 r TEPirEimcA 

En Amdrica so ban observado ciertas formas elfmeas de peste 
humana que no se mencionan en otros continentes, a lo menos con la 
' * Tiniela pcstosa, fiebre mul 

)s y la forma endemica de 
de peste ambulatona El 
tntamicnto do la peste con estreptomicina, ensayado con esplendidos 
resultados cn el brote de Buenos Aires, como el uso de las drogas 
Bulfamidadas, espccialmcnte sulfatinzol y snlfamerazina, ban entrado 
en la rutina del tratamiento antipesloso 

Tanto la cllnica, como la tcrap4utica de lo enfennedad humana, 
carecen integramcnte de signjficaci6n cpidemioldgica en cuanto la 
peste del hombre es un mero accidente de la peste de los roedores x- 
dommio de la enfermedad humana, no debe baccr olridar el verdadero 
cammo de la profilaxis antipeslosa ^ 


Tabla 1 -~Pe$le tn America 



1 Aprozlxnados 


Roedores Comprometidos en la Peste Selvatica Astewcana 
1 Estados Unidos — Sciundac Cttellvs armatuSt ^ 

0 ] 
r nchaTa 


sonu, C tovmsendii, C vanegatus grammvras, 0 v ^ ‘ram 
tngtoni washtngtoni, C v> lonngty Ictidomys tndecem j 


> Solo pOlgAS 
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chado las mesetas y ladcras do los cerros para el =cmbno dc malz, 
la pcstc ha repercutulo en p«ciidoepidemuis, porque en efecto sc trata 
de cases q«e ban rccibido la jnfecaon «61o en los campos en que con 
curre cpizootia de cricetidos y en los cuales, despucs de la muerte do 
los roedores se cncucntri abundancia de vectores librcs. El unico 
Tector rcconocido Insta la fecha es la Polygent$ htarffw, a su rez 
esplendido reser\orio de H infeccion por su gran re«:istencia a las con 
diciones climaticas desfa^orables Su potencial \ector cs a lo menos 
igual al de la 1 cheopit, totalmenle ausentc cn esta zona, al ignal 
quo las ratas domesticas 1 1 indice pulido por ardillas y cricctidos, 
es clevado en la ipoca llnvio«a, casi nulo en la cstacjdn «eca, pero 
durante tsfa las pulgas so mantienen en Hs madrigueras en proper 
Clones enormes I as ardillas no hibernan, las epizootias destniycn 
los cjemplaros juaenes y dejan en los adiiltos una infeccidn residual, 
0 latente dilicilmentc rcconociWe, pero recupcrablc cn cobayo^ !• s 
posiblo que los casos liumanos observndos en la zona en 1914 1939, 
1942-41, cstdn en relacion con nn ciclismo de la pcsto eclrdtica de 
esta zona De paso hacemos notar que el gencro Polygenu, c<i 
representado en Sud amdnea por una rcintcna de eepccics pdlidas, 
la mayorla de roedores eilrcstres j que su imporlancn eerla enornio 
81 la pcate schdtiea continua su extension en cl eontircnte, yn quo «u 
(listnbiicidn geografica abarea dc Venezuela a Argentina j dc uno a 
otro occano 

£1 foco de pcste sell itica dcscubicrto rccientcinentc .en Iluanca 

b ~l T> 

3 

n 

ratas, in A efieopn Tampoco hay ardillas Los rt'orAorios primi 
tivoa son exclusiaamonto cricttidos, e«pecialmcnlo Akodon molUt oro 
pAdujj Oligorj/somys longtcaudalut stoliTimnni A tltulo secundano 
so mfectan SylvtUigui andentia (/) y Cana porceUits o operea El 
principal trasmi<K>r es la Trtchop^ylla (Plcochaetn) ep n Lti Poly 
gentt Utargita y posiblementc otn Polygenia^ juegan rol secundano 
Los dcstructivas epizootias entre cricctidos bacon pensar que cl 
rescrrorio pulido «ea mds importante Igualmente, cl Sylnlagua^ 
entre los que *0 cncuentra alto poreentaje dc infeccidn latente El 
rol de las Laptopaylla, Tiamastua, CraneopsyUi, Uoplopaylluty Odon 
topvjUua, CedtopayJla, Clenidtoaomua ^totypKloctraa que se encuen 
tran en los roedores do la zona, no ha sido aun determinado 
1 a pe«te comienza con cardeter rural, de arrolldndo«c la epizootic 
en los trigales. 
la pestehumana 
la invasion de 1 

bumana adquiere caracteres liiperepidcmicos, desaparecicn lo familias 
romplctas y provocando a aeces el pdnico seguido del ^odo de los 
babitantes de eatensas zonas, con abandono de deudos y dc enfermos, 
en evccnaa quo re^ jren la l^lid Sledia 
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1 lamastiu caitcola 

Rhopalopsylhta j Polygcius in is importnntes de Sud amenca encon 
tradas en ammalos sil\estrcs,especHlmcnle roedores R austTalitans 


samvfhsy P occidcntdlia, P peronts, P roberit, P sieganus, P atopvi, 
P adeliia^P tcrsvta, P nmalua, P trijnia, P htus, P liiargus, P 
dendrobiusy P agihs, P plaunutnni, P it-uncatus, P pygaerus, P 
pradoi^P platcnsis asadmua 

(Fijentcs, Costa Lima, Anducc, Eskcy, Wayson, Jordan, Guimaraes 
Del Ponte y Ricsel , miestigaciones intditas del autor ) 
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ascturus doufficuu aJbclmbattu^ Giattotmyf gabnntia lagrtcus^ /"ufa- 
tniof quadrnillaiug f rater, Cyru>my$ gvnnuom sumentis, 0. laieurua, 
0 pantdem, Mamwla fiaiiietUm engelhardti, M f natophora 
Cncctuhe Mtcrotug, Onythomyt, RetthTodoniomys; Sxymodon; 
NtotvmaaneTeacccidintahiflt fvacipc%n\oharensii,N UpidaUpida, 
R I xnfermedia, Peromyioti trwi trwi, P i ffilberti 
Ilcteromyidae Dipodomyt ordu ordtt 


(rails, iI.a.}oanrua;Oraom,ytgrtieoftawsgnseofiavtig,0 g ccn/raZu, 
Tltiperomyt munUua cordabentis, Lepta europaeus Lagoftomus 
maxmvs Infeccito etpenmcnlal Catia(Seipec>es)fAkoJi>nareni 
cola hunten Tympa?welomi/t harrtrae, Ctcnomys tmndoanai. Ret 
throdon oimfii* au«tiu, Iletperomya »p, Oryscwiy* faveseem, Ragi 
Auraviaforum 

(Fuenles Do la Barrera, Sarmo, Alvarado, Unarto ) 

3 Brasil —InfKcidn temporal en rocdorcs silrestres. no rerdadcra 
pestfi selrdtica Caiui eperea. Galea #p««, Keradon rupatm Ory 
tomyi fntemudiaa, Cercomyt runirtitoitM, Sylidagua bratdicnw 
(Tamlndn cl monoJclphis Pcromjrt <f<wn«(ieu» ) 

4 Peril— (7ana a^rco, fcturua *rram«iwu« firJouam, ^ryjomy* 
ranihaealua santhaeolua, OUgoryzomya longieavdatxu ttohmannt, 
Oryiomyt nttidus^ Aladan tnolla oropktUm, Rhptdomya equotorta, 
SyMagua andenaia (1)* 

PcTiOAS Evcovmin is tv ItocrorEs Scli atioos AsrERiCAVos 

1 Estados UniOos.— Vccloras c*pontjncfis o eipeninentales tic 






' *«!• 

* ClulSctrlSa dnJon. 



ECOLOGICAL STUDIES OF RODENTS IN RELATION TO 
PLAGUE CONTROL 


D H S DA^^s, M A , Plague Research Laboratory^ Department of 
Uealth, Uruon of South Africa 


ENzoono Area 

In South Africa, plag^ ’’ 

rolling plains of the ml 
ment. Eho escarpment 

150 miles m the form of a loop, nrithm which lie the scmiand etpanses 
of the karroo, high a eld, and Kalahari These areas now form tie 
enzootic plague region of southern Africa, some half million square 
miles m extent Major sylrntic foci in the high veld (northwestern 
Orange Free State) and the karroo (CapeMidlands) were established 
m the early jears of the century as a result of the carrying of plague 
inland from the ports infected during the hst pandemic. The ex 
pansion of the primary foci has proceeded ateadily, and it now appeal 
that at least within the Union and the territories immediately ad 
joining (Basutoland, South West Africa, and the Bechuenaland 1 ro 
tectomte) further expansion is unlikely to take place (Davis, 19i8a) 


Enzootic Factors 

The factors that permit the continued existence of enzootic 
m certam areas are beginning to emerge with greater clarity now tns 
the boundary between the plague infected and plague free areas n 
become more or less apparent 
Rainfall — Enzootic plague is confined to the low rainnll 
of tlio summer rainfall area It is absent in the winter ramfal a 
of the southwest Cape The 25 inch isohyct (mean annual precip 
tation) coincides closely with the eastern limit of enz^tic P 
tlio southern Transvaal, Orange Free State, and eastern ^ ’ 

and with its southern and western limits m the karroo Ine p 
graphical factor, the rain catcliing ranges of mountains of the es ^ 
ment of the east, south, and soutliwest, determmes the disfn 
of rainfall and may itself prove to be important as a faunal a 
Tliere are, however, grounds for believing that mean annual p P 
tation IS more intimately related to the limits of the enzoo ic 
For example, m the latitude of Johannesburg (latitude 26 to ) 

25 inch isohjet is a hundred miles west of the escarpment, a 
intervening territory is plague free , , . V,ur 

Rodent species— A. study of the geographical distribution o 
rowing rodents forming the primary reservoir of sylvatic P ag 
gerbils and ground squirrels, m relation to the enzootic p ^ 
provides further clues The ground squirrel {Geosciurus ) 

>At JohUDeBbarg 
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1033. 
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(10) Rtuacica A S..elal Pub Henlthltep CO E&V005 1121-1433 lOIS 
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Enzootic factors and con/ro?— The geographical distribution of 
X cnffo5and 1 is a useful biological indicator of the conditions 
in wliich P pcstis can be perpetuated, hut it does not explain them 
This IS a matter for future experiment This and the other factors 
appear to bo broadly correlated with the enzootic area as reflected 


Ecological ST tnurjoPTiiEGcBBiL {Taterahrantsn) Resehtoib 

Byperemootic areas — ^Uhlhin the sjlratic plague region there are 
certain areas in which transmission to man follows in tlie wake of 
an epizootic with greater frequency (Dans lOlSa) The most im 
portant of these is in the maize growing districts of the northern 
Orange Free State Much of our knowledge of the ecology of plague 
lias come from intensire studies m this nrea (Pine, 1927 Ingram 
1027, Dans, 1939) I shall renew fariefly the results of ranous fines 
of investigation into the population dynamics of gcrbil to bring out 
the essential features of the epizootic ejelo as a basis for a considera 
tion of the most appropriate control measures 
Breeding cycle —Study of the breeding cycle over one season showed 
that although pregnant animals may bo found at all times of the 

— - ^ CPI 


Burrow temperature varies from about 21® C (70® F ) m summer to 
about 10® C (50®F ) m winter and shows no diurnal fluctuation a ^ 


three gerbil fleas aro common to other small rodents of the open te u 
but are rarely encountered on domestic rodents, Tl e don ^stic^ 
(.R rattu 
rat fleas 

e'*'® ' _ „ i/«. »■ 
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distributed entirely within but not quite throughout t?ie known plague 
area Hie naniaqua gerbil {DetmodUlua auncutana) is distributed 
almost entirely within the enzootic area but is confined to the karroo 
and parts of the Kalahari In the karroo, it replaces the common 
gerbil {Tatera) but overlaps it in the Kalahari Tlie common gerbils 


the southwestern Cape, T branttit from the eastern karroo, the high 
veld, and Kalahari, and partsof Natal, and T tchinsi from the Kala- 
han and its borders, the busliveld of the northern Transvaal and 
from west to east across southern Africa from iVngola to hyasaland 
(Davis, 1948h) T a/m is not found m the enzootic area T achimi 
has a wide di'tribution m southern Africa and is found m the Kalahari 
Bide by side with the third species T hranlaii T hrantsiiy however, 


generally with the limits of the enzootic area, with two important 


and no proof of rodent plague though it has been suspected from 
time to time Tlie cau«e of the “cra«h” in gerbil num^rs has not 
been detennined 'There is a factor missing in this area, and that is 
the flea -TcnopjyWa endoa, whose chief host IS T &ran/«ii, with Which 
it IS found throughout the enzootic plague region 
FUa »f(nea — Plie flea fauna of T irronfaii in the hj percraootic 
area of the northern Orange Free State consists of three «pccies 


gcrbils and ’ ’ * .« i i _ 

the plague i 

known enzo 

The nainaqti 

A‘rnop«yT/a 

AT endoj ' 

UTfriap, on Die northern /ring© of tlie karroo, where it gives way to 
tlie high veld grasslands. 
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borders of tho Union "While the antiplague organization of tie 
Department of Health coTcrs the irliole of tho countiy, its mam actiw 
tics are concentrated in these hypcrenzootic areas. The sphere of 


It IS simpler and more effective, though by no means easy, to ehmi 
nato tho immediate rather than tlio ultimate source of infection to 
man Sylvatic foci can ho reduced or even wholly eliminated on a 
small Scale, hut tho return from measures directed against domestic 
rodents and fleas, tho immediate source of infection in the majority of 
‘ T* '* * ibjectivcistheelimina 

nts in farm buildings 
in the interim ad hoc 

’ o - f j . - — 1 1 TT.. « faw 


pUllClU 11 UUblS OllUCl dOUllwUli«,ill U>J u uu r 

farms in particular, simple cereal poison baits distributed in bait 
containers on tho lines developed in Britain during the war hare 
given better results and more effective and Jicnco more lasting clearance 
The domestic rat (ff ra/tm) is quick to utilize cover, and furthermore 
its normal food is often dry Tho bait containers are u«ed as regular 
refuges m a night or two, and soaked cereal baits are an added 
attraction 

The mam principle of control is therefore to keep the sjlratic foci 
under surveillance and to eliminate them on a small scale 
practicable, but to concentrate upon preventing infection from be 
coming established in closo proximity to man 
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'»>■ farm outbuildinf?^ from the iHtes of X. Ira’ih'en^it dnnn" or 
. - ♦ - dome'tjc rodent'?- 


Bt peak abundance i 

discontintiously about a m?lo or two apart lUc tiiv »/» - a 
Tarjes from half a doten to 50 or more tndiridual^ Each colony in 
habits a senes of warrens ITie breeding females remain clo'cly at* 
- thpy brought forth thevr first litter; 

■ ■ . • '•-'•rrensorer 

• j ' ■ ‘he parent 

warren and may dig tiiei»'*.i.i^ n or at o 

distance The moTement of indnidiinls brings each waiicn a con- 

»"'»xpmont during II night’s flctinty Inconsequence, 
‘ '•t n colony IS not hm* 
r, mainly by adult 
terrah, is sporadic 
‘ * • conditions is pre- 

* • IB few «nii)ulOen»g 

I • “initinl foci mrohes 

* in Tarious stages of 

r< < » - ^ . * jlateil colony to dio 

* — iserntic, itmay 

• Is course Major 

■ • ^ Man is at risk of 

the major epitootic, which, in effect, 

* ra 

• • >fic pcr»<xf— -Tlic explanation pieen 

• • ■ ■ ’f which plague persisis during the 

' -»«* •»erbil jHipuhtion holds 
■ ' 1 infectno in 

• or m keeping 

' ' ' gation of an 


I'i3gue-uiiM,u \A. -■ . ' ; ' ■ 

goes changes in iinilencc danng the epir<xjm. ' \ 

crucial, bo fir no «olid csidence has come to light to ‘•ugge^t that 
ttrams of P, isolated from difTemit sourres and at different 

perioils in the epizootic ejele, differ materially in virulence from one 

• , ‘ -l 

' • * whole there 

* • • • ■ ■ • i ree State, in 

which plagucish\j->crenio>'n«. • - ■ . ■ occupyabout 

one tenth of the i;'« 0 ,flOO square miles nf mfertisl trrrilury within the 
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Dr G Giiuud (France) Dr Macclua^ello speaks of pastoral and 
syhatictjpes of plague lliis distinction may be important in Soutli 
Amenca, but in places like Madagascar, it would create some con 
■f „ 1 ^ ^ ^ 1 ^ ^ ^ ^1 ^ 1, unable to 

One might use 

■ ' ' I that the move 

ments of rodents arc different in cities than in lural areas In rural 
ureas, we have obseri ed large migrations governed bj the amount of 
food av ailablo It is possible to follow the movements of rats by 
noting tho spread of plague from one area to another I find Dr 
Girard’s observation regarding terminology extremely interesting In 
South America we do not have jungle plague I agree with Dr 
Girard, and should like to ha\c a resolution placed before the Congress 
that a smaller commission be appointed to define the terms used to 
desci ibe various type of plague 

Major General SoKirirY (India) Wo too have studied wild rodents 
as a source of plague We ha\c found them infected only at the pe 
npherj of a focus of infection Tlie channel is from domestic to wild 
rodents Certainly in the Bombay area, plague is almost exclusively 
of domestic rodents 
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Abstract or Discussion or Papebs bt llACcmAVEixo and Davis 

Dr Dahd E Davis (United States), commentator The papers 
concerning the ecology of plague have emphasized a number of prob 
lems related to tlio life history of the mammalian reservoirs. A 
knoivleJgo of the seasons of the year during which reproduction oc- 


tlie spread of plague Davis’ paper mentioned the fict that the fe 
male gerbil remains within a limited area near the warren and tliat 


home ranges ' ’ . / 1 « 

dividual anima 

releasing the at * . ’ ^ 

indicate the extent of movement Tlie extent of liome range may also 
be studied by tracking rats in frcsli snow and by feeding a dye which 
colors the feces By these mcthoils it was found that in Baltimoro 
00 percent of U9 recaptures of individual brown rats were within CO 
feet of place of original capture Similarly on a farm 69 percent of 


d also that the rate 
al are limited to a 


of the favorable emironment forcing the mammal to search for a 
new home If, for example, a shed is tom down, then the rats will 
haac to find new shelter and may spread far and wide A second 
caii«e of movement is prc«sure of population which forces surplus 
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Dr G GiR-MiD (Franco) Dr AIacchIa^ello speaks of pastoral and 
syh atic tjpcs of pi igiie Ihis distinction maj be important m South 
America but in pHcos like Madagascar, it would create some con 
fusion W e lia\c onl^ one typo of plague and have been unable to 

One might use 

that the move 

ments of rodents arc different in cities than in rural areas. In rural 
areas, wo have observed large migrations governed bj the amount of 
food available It is possible to follow the movements of rats by 
noting the spread of plague from one area to another I find Dr 
Girard s observ ation regarding terminology extremely interesting In 
South America we do not have ]ungle plague I agree with Dr 
Girard, and si ould like to have a resolution placed before the Congress 
that a smaller commission be appointed to define the terms used to 
desci ibe various typo of plague 

Major General Sokiiet (India) We loo have studied wild rodents 
as a source of plague Vt e have found tliem infected only at the pe 
ripherj of a focus of infection The channel is from domestic to wua 
rodents Certainly in the Bombay area, plague is almost ciclusiFely 
of domestic rodents. 



LES VACCINS ANTIPESTEUX VTVANTS (VlR^^S•VACCI^S) 


Db G GmAV!D, Chef duSemcedeJaPestealltwiitut Pasteur {Pane) 
Ancien Directeur de Vlmtitut Pa»teur de Madagascar 


Pitsj^issmx. 

Des vaccins vivante (viruB vacciDS au sens pastonen) ont remplace 
depuis 19^ a iladagascar et a Java les vaccins tuea dans 1 inunimisa 
tion de ITiomme centre la peste, et la pratique s’en est etendue depuis 
1940 a d autres pays 

Cette evolution s’est produite voici 15 ans sous la pre«sion des circon 
stances tpidemiques, elle s’est imposee derant cette constatation qu« 
la vaccination classique etait a elle ecule impnissante a ’■Muire de 
maniere sensible 1 incidence de lamorbidiU pesteuse quand des facteurs 
locaux inherents au mode de vie de populations encore trop peu 
evoluees rendaient a peu pres inoperante toute entrepnse de pro 
pliylaxie etiologique 

L’expenmentation avatt eoseigne des 1895 a 'lersin, puts en 
1003 a I\olIe et Hetsch, a KoUe et Otto, en 1907 il Strong que certaines 
souches de peste dont le pouvoir pathogJne eUit attenue, «oit sponta 
nement, soit a U suite d artifices de culture, pouvaient etre uioculees 
aus rats sans incident et letir conferer une immusite plus solide que 
telle engendr^ par I’lnjectton de vaccins tues En 1908, Strong 
inocula ainsi 200 personnes a ManiUe avec la souche Maassen V sans 
reaction facheuse Cet essai testa isole II parut temeraire, les bases 
cxpenmentales en etaient fragilcs, on pouvait se demander si un 
virus vaccm ainsi obtetiu etait definitivement file dans son comports 
ment La fabrication des vaccins tues qm, a ce point de me, offrait 
toute sA:unt4, etait au surplus d eiecution plus aisee. Tersin n avait i] 


etre f aite qu’ai ec la plus grande prudence, en s entourant de toules les 
garanties possibles” Le precepte Micte par lersin ne doit jamais 
etre perdu de >ue Nous savons en effet que 1 introduction sous la 
peau d un bacille pesteux virulent est gen^ralement suivie d accidents 
graves qui reproduisent le type de la peste naturelle, comme 1 attestent 
plusieurs accidents de laboratoire, sons remonter a 1824, epoque ou 
Ceruti ayant effectue en Egypt© des inoculations de pus prelev4 sur 
des pesteux, cut ft d^plorer 5 deeJs sur 6 personnes amsi “immiini'ees” 
Les virus vacems E V Madagascar (Girard et Kobic), et Tjiwidej 
Java (Otten), grace auxquels nous pouvons, avec un recul siiflisant, 
porter un jugement objectif sur Ja nouveile methods d’iniinuni=ition, 
ont fait lobjiit de publications auxqneUes nous renvojons le lecteur 
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(1) Nous n’en tirerons ici que I’essentiel indispensable i la facilit4 
de notrc expos4 La vaccination & JIadagascar par le virus vaccm 
E V a ^to rapportee par nous memo avec J Eobic, avec des documents 
annexes des plus suggestifs, au Seme Congrfe de M^ecine Tropicale 
d’Amsterdam en 1038 (2), puis dans une communication cn 1942 qui 
tient compto d^zne experience plus 4tendu6 (3) Pour I’appUcation du 
virus vaccm Tjiwidej 4 Java on so reporter! aux publications de L 
Otten (4) et de TV de Vogel (5) 

Dans Ics Iimitcs ddvolues 4 co rapport, nous nous proposons 
(1®) Do rappclcr les bases exp^nmentalcs sur lesquelles nous som 
mes fondfi 4 prtconiser I’adoption des vims vaccins 

(2®) Do dUfinir les propnet*^ reqmscs pout quun virus vaccm 
soit susceptible d’etre inocule 4 1 homme, qucllo que soit la teclmique 
guivie pour son obtcntion clioix des souches, controle, conservation 
(3®) De preciser les indications do co mode de vaccination ses 
avantnges et ses inconitnients compares 4 ceux des vaccins tucs. 

(4®) De dresser un bilan «tatistique des vaccinations effectufes 
dans le monde au mojen d’un virus vaccm antipesteux 

(5®) De rdsuracr 4 la lumicre des travaux en cours les acquisitions 
nouvelles dont nous sommes redcvables a 1 etude des virus vaccins 
dans le domame immunologique, amsi quo les perspectives d avenir 
qu ils nous offrent dans celui de la protection vaccinale centre la peste 

Bases ExreRniENTVLrs 

Si des vaccins tu4s raamfestent une certaine efRcaciti dans la pro- 
tection des souns et des rats conlre 1 infection pesteuse, ils sont toUle 
ment mactifs 4 preserver le cobaye Par centre, une seuTe inoculation 


egalemcnt le cobaye est immunise centre les piqures de X cheopts 

pestiglnes L’inimunit4 est a la fois solide et durable , elle etait encore 

^ “ j j ^ oT>c Tiir line 

evid 

inoci 

par 


etude compar^e des deux virus vaccins dont les souenes 


1 fftisait des 
jientot, une 
avaient ^te 



LES VACCINS ANTIPESTEUX VlVANTS (VlRUS-VACClNS) 


Dr.G GiB.A.TiX3,Chefdu Service di^tiP^iteaVJnshtut Pasteur {Paris) 
Ancien Directeur de Vlnst^tut Pasteur de Madagascar 

PkbAUbdu: 

Des vaccins rivanta (virus-Taccms au sens pastonen) ont reniplac4 
tlepuis 1934 a Madagascar et a Java les vaccins tufa dans I’unmunisa 
lion de I'homme centre la peste, et la pratique s’en est etendue depuis 
1940 a d’autres pays 

Cette evolution s’est produite voici 15 aiis sous la pression des tircon 
stances epidemiques, elle s’est indposee de\ant cettc constatation que 
la vaccination classique faait fk *11© seule impuissante a r^luire de 
maniern sensible I’mcidence dela morbiditfipesteuse quand des facteurs 
locaux inhSrents an mode d© vi© d© populations encore trop peu 
evolufas rendaient a peu prfa mopecant© toute entreprise de pro 
phylaxie 4tiologique 

L’esp^rimentntion avait enseigti4 dfa 1895 i A Yersm, puis cn 


aus rats sans incident et leur couferer une immunitd plus solide que 
cells engendrle par I’mjeclion de vaccins tues En 1908, Strong 
inocula ainsi 200 personnes H Manille avec la souebe Maassen V sans 
riaction fkheuse Cet essai rest© isolA II parut tem4raire, les bases 
«p4rimentales en faaient fragiles; on pouiait se demander si un 
virus vaccin ainsi obtenu faait d^finitivement fix6 dans son comporte 
ment. La fabrication des vaccins tufa qui, i ce point de vue, offrait 
tout%s§cunt4,etait au surplus d’eiecution plus aisee Yersm n’avait il 


etre laite qn’avec la plus grande prudence, en s’entourant de toutes les 
garanties possibles.” Le precept© 4dicte par Yersm ne doit jamaib 
etre perdu de vue Nous savons en ©ffet que I’lntroduction sous la 


Ceruti ayant effectuS en Egypt© des inoculations de pus preleve sur 
des pesteui, eut i deplorer 5 dectfisur 6 personnes amsi “immumsees”. 


Ja^ 

poi 

ont 
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comportement \ IS a v is <les bacteriophages spdcjfiques sont identiqiies. 

b Los soiiches ditos ‘ avinilentes” et \accinantes ne sont que dcs 
souches do viniicncc afaibhe (ct non att€nu5e, ce qui signifierait 
quelles ';ont dermitncment Htccs dans cet otnt) La virulence de 
ninnde a etre pr^cisCo suivnnt 1 animal d e\p6rience, le mode d mocula 


degradation pour dcs raisons qui sont encore mal connues S il s agit 
do dissociation, nous ignorons son processus II semble toutefois que 
la multiplicity des repiquages a 37“, les variations de temperature 
ausquellcs sont soumises ces souches en cours de transport ou i endant 
leur conservation intcrvicnncnt pour iinc hrge part Imersement 
il n'est pas impossible, par des artibces evpenmentaux, de faire w 
1 -• » 


ment pour les souches E V etT)iwidc3,Icsquelles,expyriment€esdan3 
plusiours laboratoircs itnngers, se sont comporttes differemment 
parfois, mais n’ont jamais nolle part mnnifeste un pouvoir pathogene 
sup^neur a celui qu’elles avaient lorsgu’elles furent consid^rfes comme 
avirulentcs ’ (8) 

c Unesouche ‘avirulento’peutetredypourtuedetoutevaleuranti 

gene Uu tube entier inocule sous H peau d un cobaye ne lui con 
ferera pas d’lmmunitd Chaqu© souche a, sur ce point, son comporte 
ment propre L’assertion de Strong n’a pas de portee genyrale 
d II n’est pas do technique qui permette d’obtemr a coup sur au 
d4part d uno souclwj de pesto viculcnte, un virus vaccin stable 
cultures rep4t4es a 37®, les cultures en milieux acres preconises par 
Devignat (9), les cultmcs en bouillon alcooliso & doses progres 
sives jusqu’ a 5% (Hetsch) attenueront plus on moms rapideme^nt u 
virulence du bacille jiesteux Les repiquages mensuels a 20® sur 
gelose nutritive y parviennent plus lentement II nous f allut 5 ans e 
cette pratique pour notre virus vaccin E V Cmq autres souc cs 
Isoldes de Ihomme en meme temps et repiqules dans les memes con 
ditions parvinrent bien au stade de virus vaccin apres de ais 
analogues mais se degradSrent assez rapidement La souche Tjiwi ej 
de provenance murine, 4tait devenue ‘ avirulente apres 
mois II semble demontr4, par Otten, Jawetz et lleyer (10) que 

colonies isoMes d une culture Yimlente ou avirulente ne presenten p 
toutes des propri4tes identiques et que cette methode perme trai 
obtenir rapidement des souches de vinis vacems 

Nous avons estim4, d apres nos constatations expenmentales, q 
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echangees entre Java et Madagascar revelait des differences inte 
lessantes dans leur pouToir immnmsant A dose egale, la souche E V 
protegeait le cobaye plus sobdement que la souche Tjwidej, alors que 
c’etait 1 inverse pour le rat Cette donn4c amenait des 1937 Otten £l 
fonnuler I’hypothese qu’il y avait an moms deux ‘ antigenes ’ dans ces 
virus vaccins, antigenes in^galement repattis 1 un surtout actif chez 
le cobaye, I’autre chez le rat Pour nous, une sanction pratique s’en 
degageait, dans I’lgnorance du comportement de I’homma a legard 
de 1 infection pesteuse quant a son mode de reaction du “type cobaye ’ 
ou du ‘ type rat”, un vaccin devrait etre ausst actif pour 1 un et I’autre 
de ces rongeurs et I’association des deux virus vaccmg E V et Tjiwidej 
correspondrait a cet id4al 

Les recents travaux des auteurs amencains dont il sera fait ^tat plus 
loin semblent bien confirmer niypoth&se avancee par Otten 

PaopRiETEs DES Virus Vaccins Choix, CoNmoia, Conservation des 
' SODCHES, ETC 

La premiere qualitc a esiger d un vaccm antipesteux vivant doit etre 
son innocuit4 pour ITiomme, et la demonstration n’en sera donu^e que 
BUT I’homme 

Sur ce point capital, nous pouvons dire apr^s la vaste experience 
dont nous b4neficions aujourd hui et qui manquait a nos precurseurs 
que la prudence dont il ne faut jamais se departir ne doit pas se con 
fondre avec la pusillanimity Certainea objections, en apparence logi 
ques, mats purement theonques, ne tiennent pas devant la reahte des 
faits Faut ilrappelerque Yersm dans I’essai qu il tenta sur lui m«»me 
sang incident, se servit d une souche de pesle qui tuait encore SOfo des 
rats* Le fait n’est pas pour nous suiprcndre. Mais laisser enten 
dre qu’un virus vaccin antipesteux doit 4tre depourvu de touts viru 
lence, ou plus largement, de tout pouvoir pathogene vis a vis des 


de leur efEcacity chez I’liomme R Strong estimait pour sa part qu’une 
soucl^ de pesto suffisamment att4nuee pour ne plus tuer le cobaye £l la 


rapport 

a Rien ne permet de distmguer, ea dehors de I’lnoculation & I’am 
®al, une souche virulente do Pasteuretta peetu d une souche aviru- 
®^te Les caractferes morpbologiques, culturaux, biochuniques, le 

T»5M8— l»-_Toi 1 18 
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H serait souhaiUble dc disposer do vaccin concentre et des^echg, qaM 
siifTirait do dilucr dans Fcau sake au moment dc I’cmploi Sous cet 
itat, lo virus inccin dc\rait Ctro moms sensible aux hearts de tem 
pdraturo quo les suspensions salines La technique reste i trouter 
La dossication congelation, sans addition cle substances enrobante, a’a 
pas entre nos mams rtalisc cet objectif II ne s’agit pas de preserver 
la A itnhtfi d’un nombre rdduit dc microorgmismes, mais dn maxmujn 
exigo par lo pnncipc memo do ccUc vaccination 
Jamais iin accident impntablc nus virus vaccins n’a ete rapport4 
avec E V etTjiwidej, les reactions locales etg4n4rales sent l^g^reset 
quand exceptionncllenient dies provoquent un arret de trarail, celui-ci 
ne depasso pas 48h Les touts jeuncs enfants (1 & 2 ans) supportenl 
parfaitcmcnt lo v accm E V. 

DovNtFS Stvtistiqufs 

Pris de 4 millions d’lnoculations do vaccm E V a Madagascar de 
1933 h 1017, 175 000 cn A/riquo du Hortl et au SeuSgal (J943-H),2 
millions avec Ic vaccm l^twidej cn 1035 a Java La pratique dea 
virus vaccins a ttd adoptee par le Congo Beige (vaccm E V ) I Pnion 


10) P 
i Java 
Q W 

Meyer) II nest pas vcmi & notre connaissance que cellcs. qiu oui 
manifest^ le plus haut degrfi de protection chez les rongeurs aient 
dto inocukes a niomme sur une ^chcllo assez large pour que Ton en 
tire un enseignement pratique 

DoNNteS l3I3IONOLOalQUIS 

Les facteurs de Ibmmunitd dans 1 infection pesteuse sent loin detre 
elucides (20) Mais les reactions provoquees chez les animaox comio® 
le cobaye par les v acems vivants, reactions mexistantes avec les vaccins 
tues, sont vraisemblablement 4 la base du processus qui semble ecre 
d’ordre cellulaire plus qu’humoril On salt que les virus vaccm 
actifs tels E V, Tjiwidej, sont decelnbles pendant pres de de 
semaines dans certains organes commo le foie, la rate ou les ganglions 
apr6s une injection sous cutanea dl milliard de gernies ennron, 
entrament une proliferation lympboide (11, 12) 
font des constatations du meme orfre avec leurs souches A H— ' 



Ill BACTERIAL AND SPIROCHBTAL DISEASES 


261 


viras 'V'lcciTi pour ctre efiicaCB ehcs i iiwmiiie devait poss4der quelques 
caracteres fondamentaux mamtien dim certain degre de virulence 
attests par son coraportement dica le cobaje (8 11 12) persistance 
de toxicit4 des corps microbiens Jawetz et ileyer r&ervent sur ce 
point hur opinion (13) 

En verite chaque soucho aviralente possede son individualite 
filais 1 accord doit etre unanime sur 1 impeneuse necessite de soumettre 
a un controle reguher toute soncbe de peste destinee a etre utilis4e 
comme virus vaccin dans 1 immunisation humnine La conservation 
sur gelose nutritive, &. la glaciere (+2 a 4") les repiquages espac4s 
(une fois par an) nous ont reussi pour la souche E V dont les ca 
racteres se «ont maintenus intacta depuis 14 ans a Madagascar comme a 
Pans Le passage par le cobaye avec recuperation des microorga 
I ismes par 1 ensemencement des tissus ou ils sent decelables pendant 
plusienrs jours apres 1 inoculation de doses eleiees est a retenir aux 
fins d une regeii4ration ou d an renforcement 4ventuel8 des pro 
pnet4a antigenes 

CovtnTioN8 D Atpucation 

Un vaccin vivant doit etre prepare suivant les besoms et ne peut 
pas etre stocke ITous avons estime sa validite k 1 mois au plus, et a 
la condition que lea ampoules soient consera4es a la glaciere La te 
neup en elements microbiens est susceptible de vaner dans les plus 

’ ,’ \ I ' ’ 

* I I I I 

' I *' I ' 

cer jusqu a 3 milliards le vaccin E V sans reaction excessive En ean 
salee physiologique (8 p 1000), la lyse du baciUe pesteux est tres 
lente contrairement i ce qui se pass© pour la plupart des microorga 
n smes pathogenes et apres 2 anfe on peut encore trouier des germes 
repiquables dans des suspensions contenant 1 milliard au depart llais 
il unporte dinoculer le maxununi de germes viables aussi le delai 
d I mois a t il ete fix4 arbitraircment Cet inconv4nient majeur 
n existe pas avec les vaccins tues dont des reserves peuvent etre con 
stitu4es Le controle de ccs vaccins est au surplus tres rapide. 

Nous pensons en consequence, devoir reserver 1 usage des virus 


•-tre iabriqu4 sur place, dans un laboratoire appropn4 et cliaque lot 
controle dans sa purete son innocnite et son pouvoir pr4ventif Ainsi 
comprise lavacciriationma8Sivepratiquee€nmiUeu4pid4mique reduit 
" au moms le taux de la moTbidit4 pesteuse (Girard et Bobic, 

Une inoculation de rappel est conseill4e nvant ou pendant la recru 
uescence 4pidem que annuelle la protection est acquise dfes le 5eme jour 
ct n est pas pr4c4dee de phase n^ative (Qrasset) (14) 



EXPEUIMENTAL APPRAISAL OF ANTIPLAGUE VACCIN4TI0’V 
^^Tni DEAD \1UULENT AND LIVING AVIRULENT PUGUE 
BACILLI 

IL F. SlETxn, M D , The George ’WtUiams Hooper Foundation, Vni 
verstty of Californhy San Francisco. In cooperation vnth L E 
Foster, E E Baker, H SoM5rER,andA Lirsok 


r 


• _ i _ 1 




could be secured to further the use of antiplapio proph}hctics 
Antigemo structure of Pasteurella pestis and host specificity of the 
antigenic According to Schutze (lD32),Gorok!ior 

and Dhntnagnr (1940), rinilent and avirulent plague bacilli possess 
two antigens, one corresponding (o the “cm elope” and the other to 
the somatic substance The heatdabilo envelope antigen is developed 
best at 37® C , while the heat stabile somatic antigen foms os well at 
20® ns at 37® C Since the immunogenic activity of a number of 
cultures of avirulcnt plague bacilli in the guinea pig was found to 
differ Significantly from that in the mouse, Often (1930, 1941) and 
Jawetz and Meyer (1944) ‘ " 

detemiining factor in th- 
strains With the isohtu , ; 

present in P pest/s b> Baker et al (1947), an important aspect ot tne 
. ' ’ - -t clarified By cstractmg 

-70® C with neutral 'alt 
oliition, water soluble and 
water insoluble antigenic components were obtained The water lu 
soluble fraction IS toxic for mice and rats (L D SOStolSmicrograios} 
but IS nev ertheless highly immunogenic for these animals^ It 
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usuels dans le s4rum des animaox cependant hautement prot^gfe, &, 
moms que ceux ci (chcTaux on lapins) aient ete sounns une hypenni' 
mimisatton, de preference par TOie Teincuse (20) 

Les travaux de PokroTskava et Eaganora sur le mecanisme de de 
fen^e du poumon mis en oeuvre k )a suite do Vinhalation de virus-vaccin 
(E ‘ ‘ 1'' 

corar 
anti{ 

d’une protection plus effective contre la pneumonie pesteuse que par 
I’mtroduction sous la peau des virus vacctns (21) 

Enfin, les travaux en cours de nos colUgues de San Francisco sur 
les antig^es de P pestis et Iksolement de plusieurs fractions dont 
I’une protege le cobaye ouvrent do nonvelles perspectives pour le choix 
des souches vaccinalea et pent ?tre la substitution un jour d’antigenes 
“cbimiques’ aux vaccins actuels Ce serait certea un immense progrea 
En attendant que cet e«poiP se r^abse, les vinis vaccins convenable 
tnent choisis et appliques dana les conditions definies plus baut 
representent dans la lutte antipesteuse un mode de prophylaxie indi 
' viduelle et collective qui a Urgement fait ses preuves II a 
epargne, taut en Afnque qu’en Asie, de nombreuses vies humaines 
En terminant, nous omettons le voeu de voir, au point de vue inter 
national, certains laboratoires officicls, nommement design^s pour con- 
server, contrdler et distnbuec les souches de virus vaccins retenues 
pour I’unmunisation humame, et une etroite collaboration s’lnstituer 
entre ces organismes et les services de prophylaxis des territoires ou 
cette vaccination est recommandie 

BtBUOQRAFUlE 


■ irlar 


JiWET* E et METitt, K. F J Infect Pia 73 124-143 1M3 
Ul) BiBiET J OiBABo G et RoBic, J Compt rend Soc de blot 124 10^5- 
„1057 193T 

U^J QiBiRD G et Reoaodt R&ubost, P Compt read. Soc. de blot 133 BSO- 
,582 1&40 

(13) Jawetz E et Meyxb, K. P J Infect Dls 74 1 15 1944 
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Tlio protective efScicncy is raised fo tlic extent that the survival rate 
of mice and guinea pigs injected with the precipitated or oil vater 
emulsion is at least double over the survival rate of those animals 
treate<l with the essentially soluble antigen Noteworthy is the fact 
that m some experiments an oil water suspension of killed detoxified 
(with alcohol or formaldehyde), plague organisms conferred as high 
‘ ~ 1 infcc 

Tliese 

irulent 

plague bacilli are capable of conferring protection on guinea pigs. 
Alum and oils likewise enhance tlie immunogenicit} of plague antigens 
for cotton rats (table 1) Superior formition of protective antibodies 
and agglutinins in monkeys follows the inoculation with formalin 
killed plague bacilli precipitated with alum or suspended in oil water 
emulsions 

Influence of temperature of incubation and method of hlling of 
plague bacilli on tmmunogemc e^cacy—Th& antigen of prime im 
portnnee m the protection of the Jlundac, and in all pro^hihty of 
man, develops m cultures at 37* to dO® C Until more convincing 
lnr.A>. I ^ r > > > <> * > «t. . 9 fnrmad 


genic potency tests on mice havo continuously demonstrated that a 
diversity of preparations of bacilli killed by various methods aw 
highly protective, provided the fraction IB is present m adequate 
t--* ~ 1 - w plague ba 

lalin, ethyl 
itradiation 
Between 10 


and 50 percent of the guinea pigs aro also protected by the«e prophy 
Inctics Tho survival rate of the experimental animals depends on 
the challenging infection, tho mode of administration, and the num 
her and virulence of the organisms introduced As might be expec e , 
exposure to plague infected fleas or intnnasal instillation rea i } 
overwhelms the inadequate immunity generated m guinea pigs 7 
prophylactics quantitatively low m residue antigens Tlie ® 
table 2, selected from a large series, amply demonstrate that p 
antigens may be readily converted into powerful immunogenic pr^ 
arations when incorporated into oil emulsions according to the me 
of Freund and Bonanto (1D42, 1944) or precipitated with alum ^ 
a comparative basis, suspensions of bacilh killed and , _f}j 

formalin or alcohol are slightly superior to those of bacilli ki 
phenol or heat If the physical or chemical treatment is not , 
as to denature tho fraction IB and the residue antigen, tlie r » 
prophylactics are potentially active Contrary to the opuno 
ten (193G) and Sokhey (1942), solution of the problem P' 
prophylactics does not require “a better way of killing cu 
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insoluble fractions which protect guinea pigs but not mice and 
against severe infections 

Tablk 1— f>>imuno{r«K{e apcciffciry »/ «oI«6Ic /raetton / and Inioluble r< 
0 / differeni animal ipecici 



Ti 1 

un. 

4V 


eTer,'withthe aid of a special mouse protection test (Mejer and I c 
1918), an increase in the concentration of qiccific protective antilx 
bus been demonstrated in monkeys after tlio injection of fnictioi 
but not after the administration of residue antigen SiniiKrlj 
nificant development of ptotectvae serum antibodies has been notr 
tbe sonun of volunteers inoculated in three do'es with 2 5 mg of i 


JA wjuaiiy indispensable ui the protection of mice against plagu 
IS dfremed adnsablo to measure the immunogenic potency of a ph 
Taccjne. tt.’JJj isico rsthsr than with gui/ies 


that alum (potassium aluminum sulfate) and oils from petrolciin 
lanolmliko sulislances enhance th* immunogenicily of an anlij 
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guinea pig, the animal uniquely susceptible to plague He seemed to 
bo very doubtful that fa\orable results could be obtained m man, be 
cause relatively much smaller doses are injected Since the plague un 
munity mechanism of man has been found to be similar to that of the 
mouse, the doses of antigen required to protect mice are used for a 
simple calculation To immunize a mouse weighing 20 grams, 20 000, 
000 dead plague bacilli with an adequate amount of fraction IB are 
required Sokhey (1913, p 39) estimated the dose at 6 000000 to 

7.000. 000 organisms To immunize a man weighing 60 kilograms at 
least 30,000,000,000 to 00000,000,000 dead plague bacilli would be re 
quired The maximal dose employed in nntiplngue immunization is 

16.000. 000.000 bacilli, divided into 2 or 3 do«es The local and genera! 

reactions liave been *“ 

tcers injected with 
definite m 5 of 1C 

volunteers injected with 3,000,000,000 organisms m 2 doses, only 1 
formed serum antibodies It is obviously impossible to correlate 
through intentional infections the presence of protective antibodies in 
(ho sera of inoculated persons with the degree of immunity to plague. 
However, experiments on animals «cem to indicate that the protective 
index should be one half of the normal index in botli mice and guinea 
pigs in order to obtain a high rate of sun ival from massive infections 
which arc invariably fatal to controls Moreover, the concentration 
of protective antibodies m the blood decreases within 2 to 8 monms 
and the immunity to a fatal infection correspondingly declines An 


Tadix 4 — Protective antitodlet fn human $era foliotcinff booiter dotei 
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hold the antigens intact but rather requires purification, detoxification 
and concentration of the effective immunogenic antigen Tlie mouse 
protective dose of soluble fraction IB, detoxified v?ith dilute acid or 


antigen retained at the site of injection is slowly released and the im- 
munisatonc stimulus is therefore prolonged 

Table 2—Percetitagt of gutnea fist immuni ed ttilA Allied P jieitis flntf?en 
leltA and wiDiaut adjutant* (/ Smp In * do»e») twniwng iwBcufaneou* infec 
lion tetih 600 000 p netii* (SAdtfa) or txpoici to infected fieat or to intranamt 
Infection uifA 66 000 P petti* ortronltm* 


a. ><.... I fnbeiilAi'Wiit lt,TTiC«»a to tolrrttil T«f— 

Aallcmi tnjMiloos flea* l»tiui»al toJectlon* 




a g uia u lu>u tud (luo > 
rermatia killed ud FtlM- 


1 ii/l MWperccDt I » llMlpftwnt 
I iWie-l(OMn>al 
I VlO-MdOtn) I dKt) 


‘ IHf aitnet (na 14 « a Ion from dsettbud* of sonplotae dutfr 


1 SlMf^'ceBl 
I Ul^l^n) 


Tables >^Pc]i]hon of dosogo to immunogenic effect In pvinea pip* 


AcitVa 

nonriolAD 
, Uiiea in 1 dwi 

1 ButtlVAl 


JltUNariml 

Prritnt 

94 to 100 

AioDbeJ-wtoa* er lonaAllB kiU»d 

L* 

70 to M 


1 1 

«1 


Dose of antigen and duration of immunity — Use of plague prophy 
lactics which contain between 10,000,000 and 20,000,000 killed bacilli, 


least -5,000,000,000 dead plague bacilli precipitated with 12 5 milU- 
alum mu't be us^ in order to protect a guinea pig weighing 
too grams Kolle, as eirly as 1003, emphasized the fact that very large 
doses of the plague organisms are required to confer immunity on Uie 
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TAMi 5 relationship bettrren fraction ID and immunogenic potcer of 
aptrvlcnt strains 




1 




CCD t of the nice iiud 

ATlnileDtitnlns 

tfo^^atST'C 

ard Infection 


cold act Cone 

Total count 

Tlabfl tyectuit 

No 1123 

EV78(airart) _ 

Soemedanit _ 

sen 1 (SokhFj) 

JtTS 

Bombay ^ 

n»)rlan CoDgoSU 
■n widM 

(E V ?9o]d} 

KI2a SQuib Afrira 

No 14 

TRU 

rVffiu 

IMI 

&0 

1 7 
S.1 
S3 
&S 

LO 

1 fi 
Kt 

^02 
< 02 

NufflSer 
f 300 

i VO 

1 »2 J 

1 >S00 

f 17 000 

1 £0 400 

30 000 
Sfl 000 
f 71.000 

1 100 000 

WOOD 
mooo 

1 too 000 
3.000 000 
laooo 000 
30,000 000 

tiumttr 
'la 
170 
loa 
ua 
7100 
19 (M 
9»« 

IS, HO 
SI no 
sano 
la MO 
in, no 

3 (80,000 

S 100,00 
18,900 000 


Table 0— Pro<«»on conferred to guinea pips through acirulent plague iocetm 
«» dotage of $ bilhon 


Arti^nt itralai 

VaoriMdosap 

1 Surrf ral slur ebsUentf 


Taut BOB 
beraf lur 
»lTW» 

PeretaUje 

{anisDi en Uit day teited 

No 1122 

E V 78 (OlTMd) - 
Boemedant 

3311 2 (Sokiier) 

Jars 

Bombay 

Tllwlde] 

^_V^78oU^^ 

1 toocdooeo 

1 saoooow 
; 3 000 ooo 

300 ooo 
3 000 000 ooo 

1 Mono 

1 MO 

3000 000 000 

3 fwaoctnoo 

3 ooo ooo ooo 

3 ooo ooo ooo 

3 OUO 000.000 

3 ooo ooo OOP 

8 OUO poo ooo 

‘a J 

isa> 
9/3) 
0/20 
0/30 
11/18 
3/3 
3 4 
ISIS 
2V3D 
10/19 

isno 
IVSO 
s» 
SOTZO 
17/19 
14/20 
13/20 
14 19 
1/20 
1/30 

SO 

45 

» 

30 

OS 

100 

100 

100 

lOO 

90 

95 

W 

10 

109 

90 

n 

75 

1 

s 

31 days 

3f days , , 

13 days (last day) 

15 days (last day) 

13 days 

11 d^a (DCne 13 days) 

7 days (none 14 days) 

14 days (lost day) 

) days (none 14 days) 


_ nnfTPnip action on mice and 

(table 5) disclosed 
the different avini 

lent strains grown at d/” L. and fctuea ^'nu cuiJ acetone 
parative protection tests on nuce and guinea pigs the immun » 
power of the different strains was evaluated Dilutions or aga 
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experiment on mice exposed to infected fleas 1 to 4 weeks after the 
last inoculation of antigens demonstrated that the duration of the* 


(7000,000000 to 60,000 000000 baciUi), a senes of primary inocu 
lations and frequent reunmunizations is absolutely essential 
Revaccination and individual response to plague vaccinahon , — ^The 
duration of immunity and the effect of booster doses have been tested 
by measuring the specific humoral antibodies found m the blood of 
volunteers before and after antigen inoculations The data in table 
4 show that the serum protection index of the majority of individuals 
previously inoculated with antigens or avirulent plague bacilli and 
then reinoculated rose to a normal level W ithout exception the sera 


lias prompt, within? to 14 days In fact msome instances altliough 
protective antibodies had not been produced after the first injection 
they were produced after the second In some instances (4 of the 10) 
despite repeated stimulation protective antibodies were not formed 


volunteer had such a concentration of antibodies in his serum that 
0 6 milliliters protected each of 10 mice against 100 II L D of 
Virulent plague bacilli On the basis of tl e results of the serum 
protection tests and on the assumption that these tests yield a reliable 
index to an individual s quality and degree of immumty it may be 
concluded that (1) killed suspensions of plague bacilli aie inununo 
genic for man , (2) the customary antigenic doses of prophylactics 
Without synergists administered in the post are inadequate but the 
deficiencies may in part bo overcome by repeated inoculations, (3) 
revaccination constitutes a reliable method of establishing and of re 
Hewing immumtj ,nnd (4) in somecasesteinoculationfaihto enhance 
the degree of immunity 

The tmmumgeme aotiitty of Ining avtxvUnt plague — Tlie 

impressive results of large scale antiplagiie vaccinations (Otten 1941, 
Girard and Robic 1936 and 1912, Grasset 1916) vrere obtained 
with different strains of P pesta made avirulent through a variety 
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of the mice, ’ ’ „ _ — , 

gume*! pigs 'required 

to accomphs) • a dose of 

50,000,000 org-inisms of the strain Soemedang immunized only S5 
percent of thi^ouso rats (If dmrdn ) , in its present state, although low 


in its wanderings through different laboratories has lost its mam char 
actoristic, the ability to produce necroses in the spleen and liver of 
guinea pigs and mice Whether this deterioration is m some way con 
nected with the partial loss of the toxin and fraction IB has not as 
yet been determined A transplant of the strain obtained through the 
courtesy of Dr G Girard directly from the Pasteur Institute behaves 
’ - 1 - *t. ^ 1.1 u » j ^ n» ii n -iv ni 


it IS rich in fraction IB, and of low toxicity, and rclativelj few baciiu 
immunize mice Provided tho findings njlh dead and living plague 
bacilli obtained from experiments on animals reflect the mecliam«!m 
of plague immunity in man, and provided the results of large Kale 
vaccinations both m Java and m Madagascar are acknowledged as 
valid, it may bo concluded that avirulcnt strains possessing the two 
major antigens in proportions equal to that of Timlcnt plague *trnins 
will serve as clTectivo prophylactics Tho isolation, evaluation pre«er 
ration, and distribution of such avirulcnt strains is one of the most 
iircent and important problems m the prevention of plague Author^ 


shadows the recognized fact that the organisms maaue ai u ou 
in the tissues It is recalled that Otten (15S6) found tlie Tpwide; 
stram in the spleen for 7 days, and the Java strain for 11 days after 
subcutaneous injection Jawetz and Jlejer (194-1) made similar o 
serrations with strains 1122 and 14, and Girard and Eadaodj Ita a 
rosy (1940) found the E V strain for 11 to 13 days in the 

ng 

• ei) 

ter 
ne 
th 
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tures examined for total bacterial count and plated on blood plates 
for viability were tested on a senes of mice The number of dead 


uijecied suucutaneousiy. A dose ot l,uuu,iKW,ouu was cnosen, since 
'Otten (1941) had demonstrated that a vaccinating dose of Vg agar 
slant (2,500,000,000 organisms) of his strain Tjiwidej gave a survival 
rate of 82 8 percent m mice and 95 percent m guinea pigs Quantita- 
tive evaluation of the smallest number of avirulent plague bacilli ca 
pable of protecting guinea pigs, as already presented in the papers by 
Otten, was not deemed necessary The strain 1122 (3,000,000,000 or 
ganisms, 1,800,000,000 living) used in a vaceme not only stimulated 
the appearance of serum agglutinins (1 32+ + + +) and significant 
concentrations of mouse protective antibodies (27 to 87 protection 
index) in 3 of 4 monkeys but also the animals resisted a challenge 

ns, 

ty. 

eighth day after injection On the other hand, m 10 volunteers in 
jected with the Tjiwidej strain and strain 14, at the same time in the 
same dose, protective secacti antibodies were not found, although these 


senes Furthermore, one must diare with Otten and Girard the deep 
concern that dissociation of highly immunogenic avirulent strains 
IS one of the disadvantages which constantly threatens their use as 
plague prophylactics For example, strain Tjiwidej, now available, 
®PP“^®ntly underwent deteriorating changes According to Otten 
Uyll,p 80),0 00CK)01 milliliter of broth culture protected 60 percent 
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Chemically killed detoxified (with formaldehyde or alcohol) viru 
lent or avirulent plague bacilli grown on agar at 37« C precipitated 
with alum may replace living plague bacilli in vaccines Ease of 
preparation and distribution, aa well as safety of administration has 
recommended \ nccincs made with the former to the Array and Navy of 
the United Slates and the public health workers in India Purified 
atoxic fraction IB antigen m a particulate form stimulates excellent 
antibody production in man The preparation of this antigen is diffi 
cult and expensive Prophylactic made from dead bacilli have a 
limited range of practical application without the administration of 
largo doses and frequent booster doses (at least every 3 to C months) 
A dependable degree of protection can only be maintained with killed 
plague organisms provided large doses, preferably precipitated with 
synergists, are injected at frequent intervals 
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Abstract op Discussion of Papers ht Gpiabd and JIetee 

Dr A Felix (United Kingdom) I should like to ask Dr 
whether he has noted a decrease in the ca®e fatality rate correspofi ^ 


Dr Felix inquired whether tliCTaccmeS had been examined a 

passive protection tests Such tests he thought 

close a harmful effect of one or the other of the chcmica agen 
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smears prepared from Uie liver Wlierever the E V 76 avirulent P 
pesizsmultiplies it produces focal necrosis and the site of tins necrosis 


vaccines mvohes some risk However it is generally recognized that 
mvasiveness multiplication and persistence of attenuated or modi 
fied viable bacteria and viruses (used m anti tuberculosis anti Bang 
vaccination anti smallpox and yellow fever \accines) are collectively 
responsible for the high antigenic power they exert m contrast with 
tl 6 treated infective agents There is every reason to believe that 
the h gh degree of immunity is dependent upon persistence of tl e 


tl at the treatment required to produce killed organism prophylactics 
altered the antigens The ob^rvations previously detailed cleailj 
show that the crystalline fraction IB and residue in adequate doses or 


20 gram mouse Since approximately 1 000 bacilli with 200 viable 
elements of strain 112‘> protect 50 percent of the mice it is obviously 
essent al that a ten thousandfold multiplication in probably over lOO 
or more generations produces the required amount of antigen Fi 
njlly it must not be overlooked that plague bacilli are principally 
phagocytized by the reticuloendothelial cells In the living state they 
ore brought into more intimate contact with these cells and leave 
]ust as in tuberculosis and Brucella infections more permanent im 
print on them and tlieir descendants than do soluble nonparticulate 
antigens 

SoitMABT AND CoNCLDSlOVS 

Experimental and theoretical considerations fully support the con 
elusions based on the excellent field experiences with single doses of 
Vaccines composed of living avirulent plague bacilli In endemic 
areas where native populations are heavily exposed a one do«e plague 
prophylactic has administrative and economic advantages The 
anrulent plague bacilli must possess the same antigenic make up as 
the virulent strains and must be of proved immunogenic power both 
or mice and for guinea pigs Antigenic potency must likewise be 
evaluated on the basis of study of immunization of volunteers with 


uiiu convenient for extended tranqiortation without refrigeration 
nu of safe administration must be developed 



SUtPHONAMlDES AND ANTIBIOTICS IN THE TREAl 
OF PLAGUE 

S S SOKIIFT, and P Bf T\'aqle, IJaffhnc Institute, Bom 


The evaluation of therapeutic agents in plague is a compa 
easy matter As plague is essentially a disease of rodents a 


experimental proceaute in a previous paper We use » j. 
Institute inbred white mouse weighing Sl-SO grams as the test 
This animal is highly susceptible to plague, suhcalnneous u 

■ -tality Tor 


4 to 8 days 
drying from 

Virulence undiminished almost indefinitely, we have now u 
Same dried culture for over 7 years 
With the availability of such a laboratory test, we have 
tested out (he given therapeutic agent in esperimental infection 
making clinical trials In our studies extending over eevera 
the results of the tests in experimental infection have aliroys par 
those of clinical trials 

In this paper w© give Uie results of trial of sulphadlazme, s 
merazine, and streptomycin m both expcnmental infection f 
human disease and also of tests of sulphamethazme and pema 
experimental infection 

Tests in EnnuirevTAL Intectiov 
In human bubonic plague, the most important factor which d 
the vssnit! is the deretopment of scpticaeima Iw viv-dcc d 
petimental condition mdicated above, septicaemia develops fr 
hours to 72 hours after the induction of infection by the subcuta 
route By 48 hours about 50 percent and by 72 hours 100 perc 
the mice develop septicaemia In experimental infection, tfaer 
we start treatment with the therapeutic agent under trial m one 
of animals 48 hours and in another batch 72 hours after the indv 
of infection It may be added here for record that if (bc^trea< 
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Similar to the alteration due to the formatm treatment of the typhoid 
bacillus which leads to the well established “functional deficiency” 
of the Vi antibody (Felix, A , and BhatnagatjS S, 1935, Brit J Exp 
Path , 16, 422) 

Major General SoniiEr (India) We in India have u«ed vaccines 
made of killed organisms and on the whole the results have been 
good I believe we have reached the point where the relative merits 
of the two types of vaccines should be decided in the field 
Dr JlAccniAvzLLO (Peru) I agree with General Sokhey that a 
field test of vaccines is in order Dr Girard seems to imply that 
vaccination largely solves the problem of plague In the Americas, 
vaccination is not the solution, primarily becauee it necessitates a 
tremendous amount of work for i^atively few cases 
Dr Girard (France) In Madagascar it has been our experience 
that case mortality and case morbidity are essentially synonymous 
Tlie disease is most often diagnosed after death 


largely of protein, end there is very Uttle carbohydrate e ere cer. 
tain that killed antigens are highly efficacious I don’t think there 
IS any great difference between heat tailed and chemically killed or 
gamsms Wo have not yet performed a sufficient number of protection 
testa, but plan to carry out more. 

I agree with Dr Macchiavello regarding the widespread use of 
vaccines in areas of low incidence of plague In California we have 
seen but one case since 1942 Certainly we are not justified in vac* 
cmating the population under these circumstances 


785088— t»—T0l 
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of tlic drugs in blood idiiered witJi this doso will bo descnbed in 
another p'xper 


TablkS — RetuUa of treatment of erpertmcntal plague in mice KilhpentalUnaM 
itreptomvein ' 



The«o experiments show that both stroptomycm and sulphonamides 
Jiaro a retj rcmarkablo curatire action in plague, but the action of 
streptomj cm is definitely superior to those of sulphonamides 


CuNiCAL Tnuie 

About the middle of November 1047 an epidemic of plague broke 
out m a group of villages some 40 miles nwvy from Poona A 
temnornrv hosnit'il with hboratory facilities was organized to test 


loumey on touch roads 

j I j - j r-om 

< •< mg 

ises 

me 

plague Ono case showed definite primary infection of tneiuiig 

treatment was started with streptomycin and sulphadiazme. i o 
two drugs were given in strict rotation No selection of casw was 
made, but from the one hundred and thirteenth case we changed over 
from sulphadiazme to sulphamerazine , 

Plan of tndl — On admission eveiy patient was examined for 
bubo and other clinical signs of plague Before any treatment wa 
given, the bubo was punctured and the sucked up fluid lu the 
was plated on a blood agar slope Also, 0 S^miUiliter of 

)r absence of 
nt This is 
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the miceTrero kept m batches of 5 m special cages designed for oTpen* 
mental work in tropical countries (2) The cages were housed m an 
air conditioned room with a temperature of 75® to 78“ F. 

The mice were observed for at least 31 days They were ex imined 
once a day and deaths were noted Those dying within this period 
were dissected and examined for evidence of plague The sumving 
animals were sittularly examined 

The sulphonamides under test, i e , sulphadiazine, salphamorazinc, 
and Bulphamethaxme, were made into an emulsion with 10 iiercent 
sdluUon, of gum acacia so that 0 5 milliliter of the emulsion contained 
the selected do^e This quantity of the emulsion was introduced with 
a pipette into the stomach of the mouse The drugs were administered 


i'emciiim anu sircpiomjcin were aominiattreu snucuvancou ly, tne 
selected dose being contained m 02 milliliter of the solution Peni 
cilhn was administered in a dose of 1,000 units four tunes a day for 
" ' ’ ' “ * times a day 

or the next 5 

' ^ , , were helped 

by the work reported before (3-5) 


and 10 milligrams four times a day for periods \arjing from S days 
to 10 days The dose of 5 milligrams four tunes a day for 6 days 
appears to give the best results Both sulphadiazme and sulphameni' 
zine in the larger dose sccm to be toxic to mice The concentration 
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If to t!ie results of the present clinical trial we add the results of 
some previous clinical trials (6) and (7) , wo get a more comprehensive 
picture Eesults arc given in table 4 In this table we also give the 
figures for controls from a previous trial 
Though the results obtained with the different treatments do not 


rcspcctivcljr to reach normal temperature In severe cases, with 
septicaemia at the time of the commencement of treatment, strepto 
mj cm brought down the temperature to normal on an average in 55 
hours while sulphadiazme and sulphamerazme took 85 hours and 89 
hours respectively to restore the temperature to normal 


Tabtjs 4 — i2»u}i« of eli ««« treated ailft or tetthout $ept(eaemfs at the 
commencement of treatment 


C«M« 

TTMtOCSt 

Kunber 

otcMca 

hacBUt 

ofdattha 

Cut on- 
tiBtr 

VlthcfirlttiaatMptlcwmla^ 

^inplMDjcta ^ 

Solphadlulo* 

in 

168 

1 

16 

t* 



IM 

«6 

111 

With platoa (cptlcacinU 

SirrpiADjcia » 

Su pbadbilM ~ — 

ei 

1} 

n ! 

eulpbaiDcmiD* 

Coatrob ^ ^ ~ ^ 

^ 

U 

n 


No Serious toxic symptoms v^ere noticed with any of these 
In the case of streptomycin, two cases developed mild temporary psj 
chosis and one ca^c dermatitis whicli disappeared with the stoppage o 
the drug In the case of sulpharoerazine one case devwopM 
dermatitis which disappeared when the drug was stopped No o 
symptoms were noticed , . „ 

One case of the present series had primary infection of tne a 
- * ' » » _ ^ „ Tt chmcally ap 

was started on 
case of plague 

pneumonia, streptomycin was gi\ en The case recovered The drug 
was admmistered for 10 days 

— itten. 

itomycin by 

, Messrs Ab 
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important factor which decided the issue in bubonic plague was the 
development of septicaemia If the lymph gland prevented the spread 
of the iTifccUon to the blood sUeam and the infection remained local 
ized, spontaneous recovery to<A. place ui & large percentage of cases, 
hut if septicaemia developed, the infection proied fatal m over 90 
percent of the cases 

Dosage Strepiomycin — ^In relatively mild cases, an initial dose of 
gram followed by % gram every 4 hours was given until the tern-' 
perature remained normal for 24 hours In severe cases, gram of 
the drug every 4 hours was given until the temperature remained 
normal for 2 to S days Thus, m mild bubonic cases, without septi 
caemia, the total quantity of the drug used varied from 4 to 6 grams. 
In septicaemia cases, the total quantity of this drug used a\eraged 
C to 12 grams, but m five cases of exceptional seventy as much as 25 


rose to about 20 units and more per imlhhter of seniin This esti 
mation was made only in a small number of cases 
Sulphadiasine — An initial dose of 4 grams was followed b^ 2 grams 
4 hours later Tliereafier, 1 gram was given tvery 4 bouts until the 
patient s temperature remain^ normal for 2 days This doss mam 
tamed a concentration of 20 to 15 milligrams per lOO milhhters of 
blood 

SuJphameratine —An initial dose of 4 grams was followed by 1 
gram 4 bouts later Then I gram was given every 8 hours till the 
temperature remained normal for 2 days This dose mamtamed a 
concentration between 10 to 20 milhgrams per 100 milliliters of blood 
ResuUs — Of the 277 cases of plague, 18 cases were already on the 


phamwaxiue e exclude these M from our total of 277 cases of 
plague and give the result of the treatment of 243 We may add here 
that of the moribund cases, 6 were treated with 'treptomyem and 8 
were treated with sulpHamcraiine hut they all died withm 15 hours 
Tlio results of treatment are given in table 3 


TiBtF 3 — RrtuUt of all cotrt of plafv^ Irvaled irifA or tetthoul teplicarmia at 
tho commenremrnt of frcalmrnt 


Cues 

Tn^Hwnl 
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NoDibcr 
el deube 
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2® En cobajos quo rccibjerou inoculaci<$>i de pcquefias dosis de bacilo 
pcstoso, so imci6 el tnlfiinicnto de^pt/^? de 24 boras con dosis de 5,000 
unidadcs do estreptonucina cada tros boras con un total de 135,000 
a 225,000 unidades Los ammalcs «obrcvmeron desapareciendo los 
sfntomas de mfeccidn quo sc iniciabin Los controles muneron entre 
las 48 y 90 boras con sfcptiocmia pestosa 
3® Cobayos que, despuCs do inoculncidn de gdrmenes virulentos, reci 
bieron solo una dosis de estreptomicina de 10,000 a 20,000 unidades, 
presontaron slntoma dc jnfeocidn, muricndo dcsputs do 7 y de 9 dfas 
los aniinales quo quedaron con estc solo tratamiento Pero sobrevme 
ron Jos flnima jcs que dcspu& de tres dfis do Ja inocidacjdn continuaiwn 
rccibiendo tratamionto fnccionido, como rcfuerzo 
4® Conlactos prcvios “in \itro” dc suspension de bicilos pcstosos y 
de 20,000 unidades dc estreptomicina por el ticmpo dc 10 a 35 minutosj 
fucron inoculfldos a grupos de cobayos Todos quedaron protegidos 
y los contioles muneron 
Conclusion 

Como ciponmentos do laboratorio dicron resultados muy satisfac 
torios, quo iniciarlan el tratamionto efienz do la pesto mcdiante la apn 
eacjdn mctodica y oportunt do Ja estreptonucina Que cs Jo qu® 
comunico en csta scsi^n « n. , 

Dr JIelfvet (United States) I should like to ask Dr Sokhey 
wbotber be has used streptomycin and sulfonamides in combination 

General SoKun (India) Our eapericncc with serum Ins been W 

tirely satisfactory I agree with Dr Girard that serum ana sulftin 
amides together quickly bring the disease under control But serum 
is expensive, and wo try to do without it ^ 

In our studies, wo ha\o not used a combination of sulfonanudes an 
streptomycin iVe bare sought only to study ^hc eflicacy of the ran 
ous drugs independently of one another 
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Apstract op Discussjov 


Dr GniA 
mycin for 
docs Gette 

combine sulfonamides and serumf 
Dr Felix VEivTEiriLUAa (Bolivia) Kefinendome a los eetudios 
publicados en Julio dc 1047 on la revjsta “Suplemcnto del Ins 
tituto” sobre esta materia y que se hicieron a cirgo del Dr Jose 
^ ’ ' ’ ’ )S alii 

para 
llo en 

cultnos y como protector y cunituo “in vivo” ante la inoculacidn en 
cobayos 
In Titro 

1* Sobre pheas de Petty con agar, agar sangre o suero se sembraron 
diferentes cepas vtrulGnta<; de bacilo pestoso poniendo la euperficie 
del medio en contacto con diluciones de estreptomicina desde 10,000 
unidades a 1,250 unidades y sus respcctivos controles Mantenidoa 
en la cstufa a 37 grades centfgmdos, la observacion de los rcsultados 
fu4 de negative desarrollo bacteriano pnrft los contactos do bacilos y 
de estreptomicina y muy positive para los controles 
2“ Tubos contcnicndo 1 cc de caldo sembrados de peste y puestos 
en contacto con diluciones de cstreplomicinn do^de 5 000 unidades 
hasta 0,14 unidades dieron desatrollo bacteruno neg-itivo ante las 
diluciones del antibidtico mayorcs a 20 unidades \ positive con las 
menorcs a esta dosia En cstos ultimos cuUivos en que hubo desarrollo 
do los bacilos pestosos, estos prescntabait formas de involucidn j de 
Cambios morfoldgicos, ante cl examen micnecopico 
In VIVO 

Se dispute de lotes de animales scncibles al lucilo de la jieste para 
los expenraentos que so mcncionan. 

1® Varies cobayos que, luego de ser inoculados con dosis mortalcs 
de baeilo pestoso, recibieron cada tres Iioras diumas, en 3 dfas un 
total de C4,000 a 135,000 unidades do estreptomicina Todos los 
animalcs sobre vivieron dcspuvsdeuna observacion de 30 dfas, munendo 
los controles en 24 y 48 boras de Septicemia pcstosa 
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This was first shown by the early work of Hadley (1925-2G), Burnet 
(1927, 1929) and Lcvmo and Frisch (1931), who demonstrated the 
relationship between Salmonella bactenophages and certain 0 anti 
genic components As soon as the so-called Vi antigen of the typhoid 
bacillus was discovered (Felix and Pitt, 1934) a number of mvestiga 
tore, ^working independently of one another in different countries ' 


It IS rtiuieu, ue 
on other meral 

Salmonella 

phages because of tna more hmnea aistrwuiwn ot uie tuiii5f.v u ^ 
antigens in the various Salmonella species, but there is overlappuig 
even with Vi phages However, the most important difference 
between the two is the peculiar adaptability of anti Vi phages, first 
observed by Craigie and Yen 

There is an abridged version of the scheme now m use for the 
typing of typhoid bacilli It shows only 15 different types but la 
reality the number of well defined types and subtypes is ot presents! 
The number will certainly increase very soon, when typing is adopted 
in other parts of the world 

All the type phages have been derived from one smgle strain of 
Vi bactenophago by a process of adaptation, and wo must assume that 
the largo Vi antigen molecule of the typhoid bacillus contains at least 
24 different determinant groups or bacterjophage receptors Thwe 
cannot be detected by any of (ho customary serological methods, only 


the theoretical point of view, but there is no time to aiscusa iv 
For practical purposes the important fact is that the Vi phage typ* 
of a strain is i permanent character, and that typing of tlie typhoio 
’ ii. - » Wft op fiinan obtained in 

ests 
ases 

- A op r1 ir ftH and 

m the former is 

The typing scheme tor paratypnoio t> tuuui \ u~. 
similar manner Six distinct types and subtypes of 
B bacillus have been identified so far by means of adapted Vi P K 
preparations Again, the first place in the scheme has been ass gn 
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MODERN LABORATORY METHODS IN THE CONTROL OF THE 
ENTERIC FEVERS 


A Vzux^PuhhcIJealth Lahoratory Seritcc, Central Entenc 
Reference Laboratory^ London 


Two recently introduced laboratory methods have proved to be of 
preat service in the control of the » ' ♦ 

ami paratyphoid D bacilli by m 
Vi agglutination tests as an aid 
and paratyphoid B carriers 

These tno laboratorj techniques, along with the introduction of 
refined culture media, have provided the epidemiologist and public 
Iiealtli administrator with new weapons to fight the chronic carrier 
Since every chronic carrier represents a potential focus of the itifec 
tion, It 18 obvious that the attainment of the ultimate goal, namely, 
the eradication of the entenc fevers, depends on the control of the 
chronic carrier 

TrriNO or TrnroiD Aim Parattthotd B Bacilu by the 
Vi B\crtRrovn\CE 

Until 193S the typhoid bacillus had been regarded os a single species 
that could not be further sub divided In 1038 Cmgie and Yen 


manzoit herein 
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There was a slight increase in the proportion of iintypable strains 
in Britain during the last 2 years Tins is due to the return home 
of demobilized service personnel and to increased travel facilities since 
the end of llie war, as a result of which hitherto unknown phage types 

' would appear that 

r the necessity for 

using the typing method in every case Wlien a tjphoid outbreak 
of considerable size occurs, it is usually not difficult to detect the car 


In Britain the incidence of typhoid and paratyphoid fevers has 
been aery low during the past few years 
In regard to the total notifications of typhoid and paratyphoid 
fevers in England and Wales, that is, in a population of about 43 mil 
lion, there was a marked increase in the incidence of enteric fevers 

* was due to numerous out 

ich were of fairly large 
very low indeed except 

for 1946, when our statistics were again spoiled through 2 outbreaks 
of paratyphoid B and 1 outbreak of typhoid fever, each comprising 
about 200 cases 

Because of the low incidence of tlie disease, it was considered op 
portuno to organize a so called Central Enteric Reference Laboratory 
and Bureau to servo for the whole of Britain, i e , for a popuhition 


several counties and many administrative districts A nuiuoti 
epidemiological investigations conducted on a nation wide scale-werc 
only made possible owing to the fact that they were based on mfor 
mation accumulated in the records of the central laboratory 

Two spot maps were made of the County of Devon, a rural area 
in southwest England, to iDustrate tlie great advance that has been 
made through the application of Vi phage typing {J C Cruickslmn 
1947) The County of Devon is one of the largest administra iv 
areas in rural England, about 2,C0D square miles with a popun ion 
1 nlf n million „„ 


The second map sliowed that these cases ana caiiieis * i:- 
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to the type of bacillus that is lysed by all the typing phages; the 
remaining types are characterized by their particular sensitiveness to 
the homologous adapted type phage On the other hand, anti 0 


lypuoiu A oaciiii oy a simiidi pioctuuie iue pieiiimiiuiy icsmis 
are \ ery satisfactor j , and a typing scheme is now being dea eloped m 
collaboration with Professor B G Dhayagude and Dr D D Banker 
of Bombay 



Russia in 1918, is a highly virulent Vi positive form employed ns vac 
cine strain Strain H901, isolated at the same time and place, is a Vi- 
negative form of low virulence Strain 0901, a permanent nonmotile 


negative variant after on interval of 18 years ogam developed its 
Vi an "" ■ • 

H901 

same 

Cnigie knew at the time that the two strains had been i«olated during 
the same outbreak m 1918 

Another striking example of stability of Vi phage typo is that 
relating to type T This type was identified during a small typhoid 
outbreak in Britain in 1943 The carrier responsible for the outbreak 


i^iuLMi ui 1 icLorin aiiu a w i» boon luutiu mat lype i oacuii were 
in lOti still common in typhoid patients in Johannesburg and 
Pretoria 

V . ’1 . , . . - 
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nppcnr thnt the tost is positive m 9 out of 10 chronic cirriers When 
the earner condition has lasted for a scry long time, for example, 
periods of 30 or 40 or more years, the power of producing Vi antibody 


smod suspensions were adopted instead of living cultures (Felix, 
1038) and cspecinllj since the introduction of Bhatnagar’s strain Vil, 
winch IS a pure reagent for the demonstration of typhoid Vi agglu 
tinms (Bhatmgar, Speedily, and Singh, 1038) In Britain, the 
technique of the tost has been standardized by the use of a standard 


iiiti VI icsi can at u uu nM.a lui me neit^uun uiiiuhb cuutaiesck 
typhoid psticuts of those who inny pass into the chronic carrier stage 
and prove q potential menace to the community The customary three 
or four negative examinations of the excreta arc no guarantee that 
potential chronic earners are not <li«charged from hospitals Sucli 
earners can bo detected by two tests for Vi ngglutinms, the first 
carried out on the eve of <li«chargo from hospital, the second after 
an interval of about 3 months A steady or rising Vi titro will arouse 
suspicion as to a po««ihlc cliionic cirncr condition, a decreanng 
Vi titre or a negatn c Vi reaction avill in<hcalc freedom from infection 
A scheme has now been adopted in Britain for the routine apphea 


ice cream aendor, nho was a urinary earner If the procedure now 
adopted had been m operation in 1938, a\hcn the earner had hia 
attack of typhoid fever, it is probable that tlie outbreak would not 
have occurred, since the ice cream vendor still had a significant Vi 
agglutination titre 

It is obvious that (hose new laboratory methods have put the epi 
dcmiological in\ estigation of tlie cntenc fevers on an entirely new^ 
basis The public hcaltli nuthoritics are now in apposition to re 
ganize and intensify the campaign against the chronic earner It 
appears to be possible to devise n long terra ’'policy, based on close 
cooperation between clinician, epidemiologist, and laboratory worker, 
that might in time lead to the complete eradication of enteric 
infection 
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area 

It soon became clear, however, that there was need for standardiz- 
ing the typing procedure m order to avoid faulty tecluiique and con 
sequent confusion Extensive investigations of the various factors 
that determine the outcome of the typing tests were, therefore, earned 


July 1D4;7, and were adopted as the provisional international stand 
ard method The Central Enteric Reference Laboratory m London 
nets as the international reference laboratorj for entenc phage tjp 
ing Standard Vi phage preparations and the corresponding Vi- 
typo strains are distributed to the Kational Reference Laboratories 
m various parts of the world, and the latter send to the International 


uted in the same maimer 

Dctection or CnnoMC TTritoro akd Pahattphoio-B CAnaiEiis Wmi 
'lire Are or Vi Aooum^ATios Ttsta 

The detection of ’ . 

the methods of isol 
greatly improved ir ■ ’ 

excretion frequently is intermittent, so that repeated examiinhon of 
the excreta oicr a long period of time may be necessary 

HTncf ot. .--I » -• * 1 


the reaction is independent of tlio intcrmittcncy in Uie excretion of 
baedh hiumcrous ca<!cs have been recordetl of chronic carriers yield 
ing negnln o faecal specimens over periods of many n oeks or months. 
Yet Uie tests for V i agglutination which were carried out during those 
negaliae intervals gave the same positive result on each occasion 

ami thus enc''* - 

led to the 1S( ' 

From my c' 



TIIE CLASSIFICATION OF TUC DYSENTERY BlQUI 


BRiQAbirR J S Iv Boto, DitccIot^ The ''SVellcome Ldboratonet < 
Tropical Medtcinc, London, England 

iKTRODUCnOV 

TIic first dysentery bacillus was di=coverccl by Shiga in 1893, an 
numerous other related organisms Iiaie been described from tune t 
time in the intervening 60 yeat^ During the late war bacteriologist 
of the Allied armies, using the improved methods of isolation an 
identification made «\ai/aWo in recent years, made exhaustire ir 


neither common nor of great conscrjiience Jiie time inwnu 
ripe to decide upon a scheme of classification which will meef witl 
general agreement, and will be adopted uniiersall^ in textboola o 
Inrterioloffv and other writings on this subject 


sunonoerrs diffehevtmted nr itiocuaiicAL itCAcnoys — -aoiant-ice 

AVD DISAD\ANTAGES 

The classification within the group which has evolved m step witi 
the discovery of new types of dj^sentery bacilli is based partly on bio 
chemical characters (i e , enzyrate pattern) and partly on antigemc 
structure Two main subgroups are distinguished by their power to 
ferment mannitol Tins is a chancier of great constancy, to wnicli 
however, one or two clear cut exceptions are known Further su 
j p «r. ppn mp lo TT<nnor ^ndolo fonnition as the index m the non 

n of lactose m the 
oups a variety of 
les, some of which 

y of nomenclature 

be of much advan 

tace if some geiieiai at ia.uw. v-- 
A suggestion has recently been made (TYeil, 1940) that the pr 
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Retebences 

BE^9TtD n J J Roy Army M COT« 74 10 1940 
BniTNAOAS, S S SppeCULT C Q J »od SiKOn M J Hyg 38 603, 1953 
EcaSCT F M Brit J Eiper Fatb. 8 121 1027 
nuB\ET F M J Bnth «. Diet S2 15 1929 
CSiJoiE, J and Beakixi’* K P J Path & 43 223 1036 

CEAioiE, J and Felix A Lancet 1 823 1947 
CBAiQiE, J and Te"? C II Canad Pob nealth J 29 448 484 1938 
CauicKsnANx J C Mo UuH Ministry HeatOi Emergency Pnb UcaRb Lab 
Serv 6 88, 1917 

Etuerr Cl Am J Ilyg 81 (B) 8 1940 

Feui A Lancet 2 733 1938a 

FDXt A, J Ilyg 38 7J) 1038b 

PEUI, A„andCAtiDv B It Brtt M-3 2 12T 1913 

Fnm A and Ptrr R M Lancet 2 186, 1934 

F*T K M Mo Bull Ministry Heailh Emergency Bub Healtb Lab Setr 3 
103 1944 

lUbizr P Proc Soc Expor BloL New Tork 23 443 102,>~26 

Klein M 3 lalect DlS 72 49 1913 

Levine, P and Fbisch A W J Exper Med 50 213 1934 


Aftsmicr or Discussion 

Dr 0 Feiaekfeld (United Stales) "WehaTe used tlio Vi a^rfilutin 
fttion test m more than 150 carriers and find the test extremely help 
ful in the earner state Tiie new glycennized antigens, u hicK rctnain 
- a _ L 1 ^ possible to perform 

should lilce to ask Dr Felix 
in what percentage of persons, who are not earners, the tost will be 
pOSitlTC 

Dr A Felix (United Kingdom) 1 was glad to hear Dr Felscn 
fcld s experience, and should like to know what strains he u'les Our 
'trains contain nmil amounts ol II and O antigens, but bc)iai-o as 
though they were pure Vi antigen Tlic stabilitj m saline «oems to 
depend on the amount of Vj present Tlie standardization of thc'c 
antigens can be made only by standard scrums 
In reply to Dr Turner, approximately 5 percent of Uie normal 
population in Great Britain have auspicious agglutination tests. Be 
cause of tius, any routine Suney (c g, of waterworks employees or 
food handlers) must be interpreted cautiously and ime«tigated 
thoroughly 
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(3) Whatever the taxonomist may deerbe, the pn 
oJogi't will continue to w^o the biochemical tests by \ 
IS subdivided as a routine step in the identification 
organism. These reactions are a valuable preUmmat 
tests, and constitute uoeful confirmatoiy evidence of th 
strain Thu^ there is no cogent re'xson for abandon 
classification from the standpoint of practical procec 
contrary a sound argument for preserving a system i 
•'onincc with everyday routine 
It, therefore, appears desirable to retain, though with 
ments and additions which are mentioned later, the 
of tlie scheme at present followed 

ANTiOEMo STRDCTtno: Of DrsENTEav B-icru 

Within the subgroups defined 1 
tests, antigenic types can bo recognized by «eroIogicaI 


VARIATION IN ri-t 

mac 

103^I03A^!03A^ 
*1038 I03B 

i 1 
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ANTWCMC STRUCn»»£ OP CERTAIN 
FtXXNCft GtOUP ORCANISMS 
CBC7»T>> 


rm i (<0 rm iC») rm fOi 



TH$ IS A SIMPLF’CO DIAGRAM 
WHICH DOES HOT TAKE INTO 
COMSOCRATOH the OlFfERENT 
COMPONENTS OF THE GROUP 
ANTIGEN 

fifure i 


Others, and i» pnrticulai 

complex antigenic pattern, and as there stiJJ conuo 
Eubiect, It IS proiios^ to discuss it in some detail 

The Fkxncr yiwip—Tho existence of a variety ot 
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pJemented by inserting the names now in common use bettreen the 
generic name and the numeral {Shigella Flexner IT., Shigella Shiga 
AT/, etc ). It IS claimed that cither system would bring the classi- 
fication of the djsentery orgam^ms into Jme with that now adopted 
for the Salmonella group and would eliminate anomalies and lead to 
a general sitnplification 



sjsiem. 

T8JO«4~«a— TttL \ TO 
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and table 2). 'Ihe larnnl antiserum can bo completely ob'wrbed 
cither by the variant orgnnism or by the original parent strain 
From this, it is clear that thcxanation consists in the loss of an antigen 
which is present in tho parent strain and is completely lacking in the 
Torr"* — I *1 - 

A 

the 

scrttin ui me p tixiii strain ^tnoicoj. 

Tliese vanants, and particularly tlie variant of FlexnerIV,areTery 
closely related to Andrenos’ and Inman’s Y stram. One type strain, 

Hi''s-IliiSsoll Y (IIIiY),almostc<iii'tlsthogrouptarisntof FlemerlV 
in its pover to nb«orb Ivotcrologous agglutinins from, the antiserum of 
tho parent strain of Flexncr IV (table 4). Neither riexncr IV variant 
nor HRY completely cro«s nb«orhs f he antiserum of the other, less tlian 

If,* ' 


monovalent serum, it is most probably a variant of IV (table 6) 

Tlie X strain of Andrewes and Inman also occupies a controveiasl 
position At one time (Boyd, 1938) I expressed the opinion that it 



Figure 4. 


Table 2. 
ntm* TT^tSOoO 
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which they named V, W, X, T, and Z (fig 1) They recognised 4 
mam antigens, of which dominating quantities of 1 and minor quan 
titles of the other 3 were believed to occur inV,'\Y,X, and Z, while Y 
possessed relatively equal quantities of cither 3 or 4 of these They 


this monospecific serum is little less tlian tint of its unabsorbed pre 
cursor Such a serum will agglutinate the homologous organism, 
and the homologous organism only Antiserv with these characters 
have been prepared for all six t> pcs mentioned 
Although this hypothesis has found general acceptance it has 


advantage be recalled 

The kcj to this problem is to bo found in a study of the antigenic 
structure of variants which certain of these tjpes tlirow off when 


clumping to a significant percentage of its litre the other members 
of the Heincr group After a variable time in artificial culture, 
variants are produced by this «trim which give colonies of charac 
(eristic appearance on agar plates These are larger, more irregular 
in outline and contour and usually more translucent than the parent 
colony Apart from their woolh appearance, they have none of the 
other characters a®«ocntc(l with true roughnc's. Unlike the parent 
strain, the variant is agglutinated to high litre by unabsorbed antisera 
prepared from tho other ricxncr tjiw" Tlie variant breeds true, 
while the parent strain continues to produre colonies of both types 
(fig 3) 
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Ihis conclusion is based on the followin'? findings 

(1) X organisms completely absorb all group agglutinin from Z 
antiserum, leaving a monospecific serum which clumps only Z organ 
isms This absorption is accomplished is ith little or no loss of titre for 
the homologous organism (table G) 

(2) X antiserum is complete!} absorbed by Z organisms, leasing no 

agglutinins either for X orZ (table 7) - 

(3) X anti'crum maj be completely absorbed by VZ organisms (VZ 
being a strain rich in the Z tj po of group antigen) In some ca«es a 
residuum of Z agglutinin, or of equal quantities of X and Z, remauis 
(tables) 

It is maintained that these results permit of only one interpretation, 
that X is a \ anant of Z 

In the last few sveehs there has been an interesting confirmation of 
this conclusion In 1935 the hte Dr W M Scott sent a number of 
strains of dysenterj bicilli to the national collection of tjpo 
one of which was typo Z A dried culture wns prepared 


svas found to be a true Z, although containing a relatively largs 

fT-t _u 1 11 be pub 

i 

V iition, it 

)toms of 
fication 


tlieir occasional occurrence among strains submitted to wieitui .'- j 
ra^rics foi identification ^ „ , j „i recomiized 


the specific antigen of Andrewes’ and Inman s V {. 

s tram 
shas 
ypes 
pro 
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an 

je 

NatJonn 

variant 


strains it clumped the N C T C strain to about 10 times the titre it 
readied with tlio homologous organism Absorption te=ts performed 
at this time showed that IhoN C T C strain still contained some type 
antigen, but 2 j cars later this had disappeared Wlien antiserum, pre 


Tabu 12 



pared from a freshly isolated strain, was used m military laboratories 
in India, widespread isolations of Schmitz’ bacillus were reimrted 
Othernonmanntt(^ fermenters — In addition toShigi’sandSchmi z 
bacilli, a number of other nonmannitol fermenting organisms m 
, 1 r i_ Stools These 

. ), and later by 

■ , (1945), whose 

' probable that 

some at least are true dysentery bacilli Indole formation is 


eaer, if their pathogenic action is confirmed, their natural 
seems to be m senes with Schmitz’ bacillus or Shiga s bacillus resp 

Alkalescens and dispar — Space permits no more than a 
reference to alkalescens and dtspar So far as my observa 
the former, though pathogenic when it invades the genito 
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F 

g ■ * •’ 

of V and W, tho preparation of monospecific serum which m practice 
presents no difGcuUy, would bo impossible V antiserum would give 


allied ftrams 

Anomalous biochemical reactions are found m at least two of the 


anonmannitolfcrmentingtypoTV (tablell) There is pperal agree- 


(bwing, 1916, Heller and Wil«on, 194C, Lavington, 104C), and this 
appears to qualify for inclusion in tho Boyd group 
Sonne't bacillus —There is nothing new to bo «atd about Sonne’s 


to one of tlio types m tho Boyd Group 
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^ ^ A.0 • Spec Rep Scr M Research Connell, Iiondon 

No 42 1010 

Lotd J 8 K J Roj Army si Corps 67* 101. 1031 
— — .J Roy Army SI Corps 69 ‘241, 331 1032 
J Roy Army 51 Corps 04 2S9 1035 


Abstract of Discussion 


Dr. S Mddd (United Slfltos) • There arc several appealing features 
in the dual classification- It is well known, however, that the eiuyme- 



114 


, • ' I \nriatioii in 

fictions It 1^®® 

a very familiar phenomenon, and appeared sometimes even 
primary plate It was agreed that group antigens were of ve^ 
plex structure, and the position was further complicated by i _ , 
that different rabbits gave a varying oSg^utinm response 
differentiation into Wheeler’s subtypes might be of some adva fe i 
it was felt that this was the thin end of a 

ns recommended 

cable size 
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tract, IS not a cause of dysentery Nor have I found organisms of 
the dtspar type, late fermenters of lactose and sucrose \\hich lack 


than in the dj scntery group 

Based on these conclusions, the following outline ';cheme of classi 
fication is suggested (approvrf types, within the headings given, will 
be «ernlly numbered) 


QDTUVE CLASSme iTIOV 


(a) I/ite lactose and saccharcee fermenters <SA sonnet 
(A) No late fermentation of lactose 

(1) Sh ficmeri I, II, HI, etc (typos with Flcvner group 
antigen) 

(2) Sh hoydii I, II, III, etc (tjpes without Flexner group 
antigen) 


SoSfUART 


»v iiiun ine<H3 suUgroiips, types can Do menimea by antigenic struc 
lure, and given sornl nuralxrs 

Valid typos possess a dislmctivo antigen not found in any of the 
other types 

Certain types share a second complex “group ’ antigen, and in arti 
ficial culture produce variants having only group antigen Such 
Minants, which include Andrewes’ and Inman’s X and X strain?, 
should not be clas«cd as types 

I 


An outline classification la suggested 
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Kepeeences 

Akdbewes F W find IvuAit A.C Spec. Hop Ser 31 Rosearcli CooncU. Iioodoa 
No 42 1010 

Lotd J 8 K J noy ArmyM Corps 67 161 1031 

J Roy Army BI Corps 60 211 331 1032 

J Roy ArmyBf Corps 01 2S9 1035 

J nyg Cambridge 33 477 103S 

Tr Roj SoC Trop Med & Ilyg 33 653 1010 

Fwito W U J RncLOl ^33^1W0^ , .r. * ^ no 


Abstractt op Discussion 

Dr.S MnDD (United States) There arc several nppealins featurti 

in the dual classification It is well known, however, that the ero^e 
content and the antigenic constitution are capnble of inde^ndent 
ation If classification depends on both being stable, wbatVoma P 

fol 

led 


I 


I to variation m 


SA 


estnctions It ya 
etimes even on tne 

uwnro of very com 

i by the fact 

onse Whih 

e advantage 

vredge- 
of the man 


problem called for veiy careful Vas^omioended 

nitol fermenters into Shiga and Schmitz sub^^ps ^^ 


)1 fermenters into bniga ana ociimiLi buu„ s 

b the sole purpose of creating subgroups of manag 


COMPOSITION AND EFnCACY OF CHOLERA VACCINES 


C G Pandit, Ktng Iiatitute of Preventixe Medicine., 
Madras, India 

5ince observations recorded m this paper are based mostly on Indian 
experience, it would be advi««ble at the outset to state briefly tlie nature 
of vibrios i®olatcd from cases of clinical cholera m the country in 
recent years A critical study of data available in this respect was 
made by Taylor (1941), who concluded that there was no evidence 
that any vibnos other than those of O group I were dioltrigenic 
(Gardner and Venhatraman, 1935) 


proportions in several outbreaks studied bactenologicall} since IDJl 
Initially the greater preponderance of the Inaba type of vibrio and 


northern districts entirely of the Inaba type Contrary to the expen 
cnec of the Japanese workers, tliere was no difference in the seventy of 
infections between these types (Venkatroman and Pandit, 103S) It 
was considered at the time that this distribution more or less confirtncd 
the hypothesis put forward on epidemiological grounds by Russell 
that the southern districts constituted an endemic area of cholera in 
the iladras Province However, following a low incidence of cholera 
in 1909, a change in the prevalent type of vibrio was observed During 
the period 1939-15 winch included the widespread epidemic of 1912 
and 1013, the Oguwa type of vibrio was almost exclusively prexalent 
throughout the Province In 1917, however, again a year of low 


Bidcrablo opidcniiological mtercbt and may ha\e a bciring on the 
c\ clical poriwlicity of epidemic cholera in India 

CoTiiTOMiMys twCntftJTiA Vaccinis 
Clielora vaccinea genemlly m use aro prepared from vibrios belong 
mg to 0 group I As stipulated in India, tho > accine consists of a sus 
pension of the vibrios obtained 1^ washing off tho growth from a 24- 

301 
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hour agar culture wif Ii 0 85 percent saline solution Tlie vibrios ai 
Killed bjr the addition of 1 0 percent of phenol to the suspension svitl 
out the application of heat, and the phenol content is reduced to ft 
percent m the vaccine to bo finally issued The vaccine contains aj 
proximatcly 8,000 million organisms per milliliter The usual publ 
health practice in India is to administer the paccine nr a single dosec 
1 0 cc 

J - „ 1 _ 1 t 1, *1 „ , 


fatal ca«:es of cholera It is customary m most laboratories to repiac 
the strains used by neir ones as they are isolated Pending further ir 
formation on the question of the virulence of vibnos, this procedur 
ovas considered to be the most suitable for adoption m the manufactui 
of cholera racemes However, it would seem that with the develop 
ment of the technique for the measurement of antigenicity of nbri 

* ’’’ 1. rsg nnl fnr vncr Tie prC 

Jk 

I dbi 

, . call 

complete cross protection exists between the two sub types oi 

’ TT > ‘—n in the Km 
t case, particu 
tection 

Attempts have been made to manufacture cholera \ atcinea by gw's 
mg the Mbrio m a liquid medium Linton and Jennings (lO-W)* n 
their attempts to study tlio antigenic fractions of cholera rihrtos 
evoU ed a synthetic medium containing a minimum amount of ndrog 
oTirt e fTinff pr whioli favours a rapid multiplication of cliolera vibjios 


medium for 3 days at 37" O, during wiiicu peuou u ^ - 
supposed to become more or less completely exhausted *he ^ " 
is killed by the addition of 0 1 percent formabn and hnaUy ^ i 
_ n nPT-^onf nf nhenvl mercunc nitrate is added as a 


Bv the use of the mouse i 

culated protective 
jf V cholerae was 
e he liquid vaccine 


about 10 times greater than the pioujciin 


COMPOSITION AND EETICACY OF QIOLERA VACCINES 


C G Pandit, King Institute of Preventive ilediciney 
lladraa, India 

Since observations recorded m this paper are based mostly on Indian 
experience, it would be ndvi«^blo at the outset to state briefly the nature 
of Tibnos Isolated from cases of climcal cholera in the country in 
recent years A critical study of data available in this respect was 
made by Taylor (1941), who concluded that there was no evidence 
that any vibrios other than those of O group I were cholerigenic 
(Gardner and Venkatramnn, 1935) 

With regard to tlie distribution of the sub-types, the so-called Inaba 
and Ogawa types of vibrios, some of the recent findings arc of con- 
siderable interest These two types have been isolated in varying 
proportions in several outbreaks studied bacteriologically since 1934 
Initially the greater preponderance of the Inaba type of vibrio and 


origin of the strains In one epidemic, the isolations m liio «ouUicni 
districts of the Province were entirely of the Ogana type and in the 


the liypothesis put forward on epidemiological grounds by Russell 
that the southern districts constituted on endemic area of cholera in 


and 1913, the Ogawa type of vibrio was almost exclusively prevalent 
throughout the Province. In I9l7, however, again a year of low 


siderablc epidemiological interest end may have a bearing on the 
cyclical periodicity of epidemic cholera in India 

CustrosiTiov t-T Cuoixsj. V vcciws 
Oliolcra vaccines generally in uso arc prepared from vibrios belong 
ing to O group I As stipulated m India, iho vaccine consists of a sus 
pension of the vibrios obtained by washing oil the growth from a 24- 
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critical studj ot the mouso protection test, BurroTre (194?, p 
J6l) nos nlro emphasized the need to control the “major Tanables,”i e, 
the vimlencc of the challenge vibno strain and the ago and strain of 
mice to bo used m the test, and to interpret the results with caution. 
The mouse protection test would then provide a definite basis to judge 
the antigenic potency of cholera vaccines The technique as evolr^ 
by Sokhey has been accepted by the Cholera Advisory Committee in 
India as suitable for general adoption 

Reactions ToLLoniso Inocdutiov T^’'rrjr CnoLEE-t Viccasis 

Apart from the usual reactions associated with the use of bacterial 
vaccines, attention has to be drawn to the occurrence of a delayed rcac 
tion, especially after diolera vaccine inoculations. On or about tbe 
eighth day, the si ' * " _ - «* rt.. 

inoculated site F 
to suggest definite 

i ougb 

As 

’ _ 1 j f*,tiineiactor 

» ident on the 

ion and the 
t tbeir opti 
im of 8,000 
tyto ab«orh 

the protein, and the rate of development of antibodies in them are 
some of the factors which would caplam the occurrence of the reaction 
with cholera vaccine particularly, and only in a certain percentage o 
(he inoculated The problem requires elucidation 


EmcAcr or Cuoieilv Vaccine in Field PjtorinT.A^s 

Many attempts were made in the past to assess the value of pw 
phylactic cholera vaccine mocuKtion m the prevention and con r 
^ -p rt * „ „ bv several o^ 

consid 
le value 

of cholera vaccines, e g, the seventy ot the ouiuiea^, 
character, the rapidity with which it reaches its peak, the pna 
epidemic m which mass inoculation campaign is 
homogeneity of the population at risk It is not easy j^tions 

tain whether both the inoculated and the ^_,ctence 

were exposed to the same degree of infection recog 

r _ 1 - t V tiTios had Hot bceH sulhcienuy ° 
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recorded m each case No «igmficant difference in the antigenicitj 
of the two Taccmes was noted, both withstanding approsimately 100 
times more of the challenge culture than tlie unprotected mice 

Stand vBDiZATio'i op Cnoixiu Vaccines 
Various attempts were made in the past to desire suitable methods 
to measure the immunizing efficiency of cholera vaccine Agglutinin 
response and bacteriolytic effect of sera of immunized nnimaU were 
utilized in such studies These arc not discussed in detail since the 
question was reviewed recently by Burrows (1947) None of the 
methods a»lvocatcd have come into practical use In India, on the 
recommendation of the Cholera Advisory Committee, a gencml dircc 
tivo was given to the effect tliat the vaccine to bo issued “should 
agglutinate with homologous test Aenim”, and “should give protection 
to experimental animals against intraporitoneal infection with a 
homologous Btrvin at a suitable level of test” (Taylor, lOil) 

The fact tint gastric mucin greatly enhances the virulence of mmy 
human pathogenic organisms for mice, and the subsequent ob«erTa 
tion of Qriflltts (1942) that relatively small numliers of T’ cAoferae 
are required to «ct up a fatal infection when injected intrapentoncally 
111 a 5 percent mucin suspension, leil Solchcy (19U) to develop at the 
HalTkino Institute a method for a quantitative os«3y of the antigenicity 
of cholera vaccine 


to cholera vibnoa, were u«ed, though «ub«cqHontly it was found that 
Swiss mice were even more susceptible Tlio uniformity m the vmi 
leuce of tc't cultures was obtained bv making fresh subcultures for 


WTivt' to a tbiMcnge doso is proportional to the quant itv oI the 
Vaccine ftdmmisteitHl The feet thus aims to be more than a simple bio- 
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cliannels, tanks, and ponds, and these are u«cd not only for dnnkmg 
purposes hut also for bathin and w ashing^ Tli© wash jn^ of iniect&i 
clothing and other materials m or near such sources is not uncommon 
1 ho contamination of the different sources is, therefore, only a question 


and fnends congregating at funerals and partaking of common meals 
tbeicafter is yet another contributory factor in the spread of the 
disease 

How the conditions enumerated above contribute to the general 
infestation of the population with V choXcrac m an epidemic was 
indicated by Venkatraman (1945) Tlie obscrrations were made m 
1 village which had rcportwl 9 attacks and 0 deallis from cholera 
Personal imestigation had revealed thatlliere were more cases end 
ing in recover} which had not been recorded In an examination 
of stools of 293 healthy residents who had cooperated in this mvesti 
cation of whom 150 liad been previously inoculated and 143 ^had 


In these circumstances, to limit the boundaries of an iniecieu - 
to a house or street where cliolem has occurred or to the locality within 
a specified distance would not only bo to ignore epidemiological ^ 
siderations, but to introduce considerable complications as well Ihe 
selection of the village or hamlet as a unit for study seems therefore 
T cf Rnhlp 


was specially deputed to check independently all the dat i fco i* , 
true significance of any errors or omissions, inevitable in large he 
surveys of this kind, c~ 1 1 « a* T* •^a'' f^'ind that su 
errors as were detected ^ * i e i i ’ 'c,/. 

Chandrasekar (1947) r . hi ■! S 

data in a further reassessment of results by selecting as the imi 
a village but a part thereof, viz, a “clieri ’ which Ri- 

valling in South India is mostly inhabited by people of dis i j 
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arailable evidence vfas consistent with the view that a low grade un- 
munity was produced by prophylactic inoculations with the vaccine. 

h or many years, cholera vaccine has been extensively used in India 
as a personal prophylaxis during diolcra epidemics, and we are more 
inclined to the view so well put by Burrows that i£ cholera vaccine was 
completely valueless as & preventive of infection, sufficient evidence m 
that respect would bo ai ailable ly now On the other hand, the ex- 
perience of public health officials in India is decidedly in favour of the 
view that the vaccine mduces a reasonable degree of immunity against 
cholera. 

Further evidence in this respect has been adduced by Adisc'han, 
Pandit, and Venkatraman (1947) in e statistical analysis of data col 


erd vaccipo containing both the Inaba and Ogawe types of vibrios 


1 103 

In. 627 viUagcs, two or more outbreaks of cholera occurred during 
the epidemic The inoculations done since the first outbreak were re 
garded os anticipatory inoculations and reprc<!csted the total popula- 
tion protected prior to the occurrence of the second outbreak ITie mci 

Innr-n ,.n»aa 1 IWI .. t . in 4 < 


lated, the chances of subsequent outbreaks among them were greatly 
reduced 

b rom the evidence available, the authors came to the conclusion that 
the immunity first mamfested itself on the fourth day after inoculation 
and reached an effective level after the eighth day Tliere was evidence 
to show that the immimity lasts for a minimum period of 6 months and 


cessiio days after inoculation 

b rom these studies, the over all conclusion was drawn that cholera 
inoculation affonled a definite decree of protection acamst an attack 
of cholera 

Tlie validity of the foregoing conclusions obviously depends on the 
cnlena adopted to define the population nt riiik and the care taken in 
the initial compilation of data. The authors had adopted the census 
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n-hicli ha% e to be overcome to ensure conditions to provide (hta which 
would not only meet the requirements of a medicil n orker, but which 
would satisfy the demands of tlie statisticians 

JtJi tho limited funds available at their di'^poail, Dr Pandit and 
his colleagues utilized tlio routine machinery of a Public Health Dc 
partment to provide data of unusual accuracy which I think can rea 
sonnbly stand the critical analysis of any epidemiologist The attack 
rates in the inoculated and noninocuhted groups in tho first 3 days 
of inoculation arc of comparable magnitude, dispelling all doubts once 
and for all of tho comparability of the inoculated and noninocuhted 
populations The statistical units defining tho population at nsL 
was chosen taking into consideration the epidemiology of cholera in 
that area and the social and economic considerations of the community 
Tho data collected during the main cnquiiy lent fbejn'clves to fur 
ther critical analysis, and — ” 

statistical units to define 
prominently the basic acc 

attack rates m tho inoculated and noninoculotcd populations m me 
different outbreaks showed a strong correlation, supporting «atisfac 
tonly the tost made by Greenwood and Tulc in 1DI5 for the accuracy 
of tho data It is a matter of satisfaction that, working under great 
practical difiicuUies brought about by tho exigencies and seventy of 
tho cholera outbreak, data of such unusual accuracy could be obtained 
Dr H A Reimann (United States) I am rather surprised that 
only one type of organism was found I was in Chungking 
the cholera epidemic there, and brought back several 'trains Diuet 
' 1 ^ n>''itions Are the coses Dr 

' • saw many cases in Chung 


tm) In cholera epidemics 

ty, confined to one single 
dose of vaccine, a procedure wliicli was admittedly of limited efficiency 
Has Dr Pandit experienced results of immunization with two or more 
doses of vaccine given at properly spaced intervals ? , * ^ 

Dr A Helix (United Kingdom) We must make a 
tiriTPPPn pTidotoxin and exotoxin pr^ucers It seems to me ^ ^ ^ 


niniio certainly does not inspire much confatlence 


ated 

jgbt 


=eems somewhat more frequent in tlw^ over mo 
pot used intridermal inoculations 
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lower socnl, economic, nutntional, and sanitary standards Even so, 


to the protection conferred on the individual during a period of 5 
months after inoculation 


. I - . greater degree of pro- 

" ■ that eien under such 

lot likelr to yield less 

protection than what has been found by the statistical analysis 
In conclusion, it can be stated that cbolcra vaccine prepared from 
antigenically suitable strains has a dchnito place m any mcasurca to 
be adopted in the prevention and control of cholera epidemics Recent 
evidence furnished bj Burrows (1017) b'i«edonlii9stiidyof theexpen 
mental infection m guinea pig«, supports this view 
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Abstract or Dkccs'Ion 

r^r C CiiAVDBisrKAR (India) Dr Pnndit has referred briefly 
to Uic recent work m India on the assewTiient of the efTicaci of anti 
cholera inoculation m the fiiW Anyone who has attempted such 
field studies would be awaro of the fomidablc practical difficulties 

"^swis — (9 ~t»L 1 21 



TIIE ELECTRON HHCROSCOPY OF URCROORGANISMS 


Dr RvltiiW G y^ycRorp^ Laboratory of Physicd Biology 
National Institute of Healthy Bethesda, ZId 

Tho electron microscope has tecome an essential tool in the study of 
microorganisms because of tho truly astonishing extension of vision it 
provides Existing instruments have one hundred times the resolving 
power attainable by optical means and thus open up for oh«emtioii 
those minutest of living forms that lie in tho transitional rone between 
ordinary bacteria and tho small viruses Tho individual molecules^ 
many normal constituents of living matter also are big enough to be 
easily visualized The study already begun of the relation betw^ 
them and tho virus particles with which they are often associated is 
obviously only the first step in a new kind of inquiry info the molecu if 
structure of both healthy and di'^scd protoplasm In this paper elec 


tion 


1 he properties of electrons ere such that those effective P^' 
day microscopes cannot penetrate and delineate the . i 

of any but the thinnest of objects Thus rwl cells aro too wr 
isfactory examination, but a revealing insight can be , . 

structure of such objects as the gamctocytes of e 

infecting agents 11 ) of the spirochetal diseases (fig 2) ^ 

electron microscopes will show only the n-oarent 

gellar systems of many bacteria', but there are othem t P 
enough so that details of their protoplasmic rleailv ap- 

Thus globular molecules m the protoplasm of E ^ f ® Jf S 

nnrpnf in fimire 3 Particles of large viruses and nchettsiae ( ^ 


4eu eiuiithii- j , ,Lp 

made familiar through tb^ 

ad Anderson, and ®f 


aa Anueisuii, _ 

„„ah.sco workers 

lane Psittacosis and feline pnenmon tis fashion 

rontaimmr so little ffuid that they collapse m a distincuve 
rring the diiccation requmd for electron microscopy (flff » 
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important. In our preliminary studies wc found tins not to be an 
important considerUion I haTc no doulit that two injections of 
vaccine are superior to one In India, wc are forced to rely on one, 
however Nor can we give anticipatory inoculations IVc must wait 
until cholera 'trikes an area before we know where best to concentrate 
our efforts. 




^^t:Ilrr S Oriiiipy ,if nintlirr parUt «/ Iht Tl Jtrgtn 
»/ lofun 6<ii (rriopAnff uhuh haxf hfgun tn a^Mimr 
an anlrrtd errantfmrnl at t/itp r/utfr/ togriAtr A 
single metu/e imrui le u nh <is spAerirat head and tong 
sUghllj curtrif (ail is at ih« (rli ctmtt The tails an 
pariieUs oj tkit strain 0/ baetenaphage appear anty 
in sA<i(/(iti»il prtpatauans 0/ the punfiei material In 
some more tloKlr packed groups of these porlifles 
the reguliiniies of packing haie been mu< A more pro- 
nnuneeJ Chromuim thadouing Uagnifiroiion~ 

dim \ 


Vifiure A — In elertion merogroph shoumg the iet<i 
he three-Jimens/onel anangrn ent of yvr/irl« n "■ 
/»«««){ a single of one of the Infincco iiftriiii 

urates /‘afluJiom sbeJouing CryUali from lit 
A W Smith and Dr H C Markham Magnifc9Me» 


(ikure " A pair of rulon lioriilt uAyse pmioplasm 
hat been almost eomplelelj lonserted into <leiW»pinff 
tacieriopAope partults oj a result of inferhonuith the 
T4 siram of tAis bactrriaphage Practically o/f sArse 
particles Aaie •'oflapseJ Arailj monx 0 / kAicA carry 
a central granule At the top fragments of the dts 
lupted <((]ular membrone lie on the sithtiraie and 
coier a small portion of the cell Chromium shoJou 
ing hragnifiroUon~2fm\ 



hipiirr fi.-~A tingle cfilon bacillus after infection mlj 
(Ae rj sfroin of bacteriophage The regular neiuor 
farmed by the deteloptng bacteriophage and rttena ng 
throughout the bacterial retiduets apparent as 0 jrnej 
0 / pill Chromiii'n shadoiting Magnifcotmi-- 
2lfi00 \ 



Thr tmfJl 'Iff •! f ’ft ’“"ouKilinf i ff Uaxmf nl n f VW \ 

luixmtr art m nul' /mr'nvnlt / vi/l lhai ufr* •«> 

jAo fA/y r m rj ly aq Ainc 7 A i prtparQi n 
u (I iAa/ urJ a (A Ar m'un f iM utr 

« II nrrJrii I frinir I ini'inn/ i/rl iA«i tAaifvat 
OH lAr 111/ «fMI» Ilf Bu I nfft aft Ufat Thfyr attan 
l«n ( icri» pf I led lAmufA «Af c tiify i fir < I 
I ninry l/n/n /I cr n /5 vM 

hKUif 1 1 / !■ />! 1//11 /ni-J iAitfa<A lAr d I vA iKurr^ 4 f'oip ■ / rVnirnf i/t W r> u; piilla/* » 1 
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Irri pA ite fail fie a lA It la I f< nifJ uffaidt 11 UffJ >pArrr> a Ai A in lA > pA iv^riapA Aei r J am 
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of thr ttU t feu Uirlni Hg 1 arl rlet art us bir ftutr air ikire a u h larprr ol /rrit I 1 rulai eat 
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Acstract of DlSCUSSIOV 

Dr STUvirrMOTn (UnitcdStatcs), commentator New lenses, objec 
tive apertures and prcparativo tediniques dcreloped by Dr James 
Htlhcrharo ipado jt possible to begin investigation also of the interna! 
structure of bacterial cells. In electron pictures of normal Ssehenchi^ 
eoltf strain B, the fine structure of the protoplasm is resolved as 
roacrojnolocuhr pirticles spaced in tlireo dimensions. Adjacent to 
the ends of tiio cells and to the planes of division, the protoplasm is 
relatitely den«e Between these dense areas appear regions of lot? 

- — I n 1An<^A »nattcr These regions of low 
learanco with the chfomatinw 


« 1 T» 1* o followed by reor 

particles appear 
Tegates aligned m 
dividual particles 

Vanes from those in which morphology is clearly defined to those in 

I V.V When ^ coh 
in the 
iptical 
found 
accord 
by an 

iltiply 


by fission or other means , i,«p» 

Dr Henry E Melenet (United States) Do all spirochetes naro 

””Dn’'A Feux (United Kingdom) Electron microscopy is 
adinnoe of great significanco I am greatly jjjcOirial 

work supports the concept that phages are associated with the iJa 
cell Itself, perhaps like an enzyme, hut m any event not inoepe 
entities. 
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Session 5 LEPTOSPIROSIS, EFFECT OF ENVIRONMENT 


Friday^ May S to i SO p m 
Departmental Auditorium, Room B 

leptospirosis in java and SmUTRA 

II EssEraLD, Jr D , Bacteriologist, Pathological Laloratory 
Medan, Sumatra 

Although the first clinical case of TVeil’s disease m Batavia was 
recognized as early as 1892 by Van de Scheer, it was by Vervoorts 
research m 1022 that it became clear that relatively mild lepto«pirosis 
IS ratlier frequent among the laborers in several estates on the ead 
coast of Sumatra Thereafter, moro information about tins disease 
n ns kid down in mmj publications by Baennann, ICouwenaar, Wolff 
and others 

r , K p - 


confined mostly to tlio men wiio work in tne iiems, uiiu espci. uj . - 
the work is in connection with drainage systems, such as cleaning 
ditches and brooks 

As said before, the disease is usually relatively mild, Kouwenaar 
observed that only 10 percent of his patients had jaundice The death 
rate, accordingly, is rather low Typical liyperaemia of the con 
junctivae, signs of nephritis, and muscular pains are very helpful m 
the diagnosis , 

In routmo work in the laboratory, blood samples from suspecte 
cases are cultivated m Vervoorts medium, and agglutination lysis tes 
with n limited number of serological types are performed 

This brings us to the question, “AVhat serological types can he dis 
tinguished?” At first Vervoortgaietho name £ pyrogenesiod-u 
isolated strains However, in later years it appeared by , 

methods of serological determination, e g, the agglutmati<m lysis 
of Schuffner and Moclitar, that several types were mvolved, eg, 
Salinem and the Rachmat type (type strains isolated by Baermann i 
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Dn H IV. G WrcEorF (United States) All of llie spirochetes tliat 

phage IS a different and more complex mechanism 
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^vas also infected In Macassar onlj a few R r hrencavdatunTLi. 
many R concolor were examined There R concolor earned L ]m 
ntca in 9 percent Of a total of 89 rats {R colhen R r jnHenihanij 
and R r gnsetienier) caught in a small area in Kwala Begumiton 
the east const of Sumatra, about 16 percent earned L jaianica, where 
as, this leptospirn tjpe could not be found in more than 1,000 rats from 
other areas on the cast coast Evidently L jatamca can maintain 
itself in scvcrnl field mis R nonegicm m the rural surroundings of 
Batavia was sometimes a earner A few earners were pre®ent in 
R r diardii, a house rat, in Batavia and in Maca«ar It mn=tbe 
stated, howeier, tint R r diordti m rural or ^cmirural districts can 
often be caught in the fields Tlio same is true for R pdemlang a 
house rat, in Sumatra 

Z jaianica is nearly avirulcnt for guinea pigs and mice, althougli 
part of the animals, and especially the mice, became carriers after 
inoculation with thc«c organisms It is not yet certain that Z jaiaiaa 
hasany importanceinpathologicconditionsinman 

Tlio majority of the 46 million people of Java work m nee fieliu 
wlucli arc flooded during long periods R r hrevicaudatu$\i ^ 
tremcly numerous m these fields, and it may safely be assumed tn» 
millions of people are exposed to infection with Z jaiamcn, Stiu no 


1 small 

bin 3 

with 

fully 

determined ) Janamca inactions ncre nctritire 

the relatives of these laboreis, who were living ,„fKted 

negative Therefore, itmaybeassuincdthattheselOrae 

n„t,r,r iheir work From tins area TO rats were caught a lew 


negative Therefore, itmaybeassumcdthattneseliinie 

during their work From tins area TO ralsjvere , 

and the 

*' ms were 

itospira 




of the human infections on the east 
so oceurs m Hnsa Kambangai. « 


another more abundant animal reservoir of sai 
occasionally may become earners 
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tempt to classify serologically CO leptospira strains of human origin 
showed that 20 percent could not be placed under the 5 mentioned 
types 

ileanwlule, m Amsterdam fire new types (Djasiman, Sarmin 
Sentot, Benjamin, and Nanm) were detemuned by Walch Sorgdrager 
and Schuffner out of material prcriously collected in tlicso parts of 
Sumatra hj 'W olff and Kotter The frequency of these types in human 

I the Japanese 

In other parts of Sumatra, leptospinwis has occasionally been de 
scribed, as in Uangkinang (.1032, Slot and Van dcr VT&lle) where the 
Bachmat type could be distingui^ed, and m Benkulen (1^31, Mulder 
et al ) where L leterohacmorrhagtae was isolated and where also 
L Jfotanae and L rachmat infections were probable according to the 
Ecrorcactions in patients. 

In 1039 and 1910 Slochtar and Do Ileede succeeded, by a thorough 


mot in SO L teterohoemarrhooKir L and L hfbdomaJis 

Were also pre«ent Tliere was serological eridence of 1 Infection with 
L gejr and 1 with T lalheo From 38 patients a leptospira culture 


l/COOO after 1 >ear and 1/250 to 1/500 after 2 years in a total of 20 
reactions. This is in agreement with the obscrxations m riiropo re 
garding infections with L tclcrohoetnorrhagiar: Older publications 
of Baennann and Wolff gaac the impre«Mon that in the Imlit?a the 
titers droppctl under 1/10 within n year after the pitients had re 
covered 

1 _ _ 1 _ •.a 


I, baiaviiu infections and 1 L rarhmat infection Most of the ob 
served patients had jaundice amliiolcasthan7of 19 died of the infec 
tion 1 rom other parts of Java, and al«o from Borneo, Celebes, 
Banglia, and Billiton a few fa.«« of £ tafaiiac infections have oc 
ca-ionally been reported, u«uaHy as a disease with M-vero <=3101 toina. 

Vn examination of «kra wnt to the Fijkmann Institute m Batavia 
for the u«nal bacterial agglutination le^ta«howcd thalinC73«era from 
ClT pcrMins, in 44 cases (« 1 percent) a piwitive reaction for £ Ja/ataac 
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The animal re=ervoirs of L. rachmat and L, heidomadU, both occur- 
ing In Sumatra and Nu'a Kambangan, have not yet been found in 
he«c islands. It may bo stated here that L. akiyami A (closely related 
o L. rachmat) and L. hehdomadU in Japan maintain themselrcs in 
\licrotu^ montchelloi (and Ajioderaxa tjyeciosu$). 

The results of investigation of other animals are compiled in table 3. 

Although dogs were found to carry leptospirae in Medan (6 percent, 
touwenaar and Wol2), in Batavia (3 percent), and m ^lacassar 
Mochtar and Collier), no L canieola was encountered in the 12 bo- 
ated strains In Medan, Z. Zciidonux/Miiiidtype^II C ”, in Batavia, 
V hataviae and L. p<mona, and in Macassar one strain of L. hallico 


r. halai lae and L jaianka, as is shown most clearly by the scroreac- 
lons of the adult aiumab, which aro in moro than tiO percent positive. 



the dog mu't bo regarded with suspicion as sources of leptospira in- 
feetion of man. 

Ihgs m B'itn> la are frequently infected with L pomona (Mochtar) , 
md positive «ocorcactions in cs|)oscd persons indicate the considerable 
infcctiiity of tins type for man 


or if they are merely a reflection of other unknown animal rc^noirs 
is again an open question. Tlic rolcof thebat asa source of uifoction 
in man docs not seem important. 

In conclusion, it may be stated that opart from the confusing num- 
ber of Icptospiri tyiios in man, the problem in the>c islands has in 
some respects become more complicate in this stage of research For 
scientific purposes (hero is every reason to continue and to investigate 







D1AG>0S1S AND TREATJIENT OF LEPTOSPIROSIS 


P H Institute of Tropicdl Medicine, LeidetXy Netherlands 


It seems desirable to confine ni 3 sel{ to a few essentials and to a dis 
cussion of those points where no agreement exists and whicli naight 
influence our future action and scientific research 

Diaovosis 

A completely dcreloped ca"® of leptospirosis cannot be mistaken 
J- ” , , , , > 


tory In cases of influenza, special difficulties may ari‘-e, as it begins, 
in the same way Here the eyes show a catarrhal affection, in lepto 
spirosis a pcncomeal injccliou of the blood \ easels of conjunctivae 
frequently exists. 

Sheldon (1D45) suggested that biopsy of the calf muscle may be a 
useful measure in diagnosis of Weil’s disea«c The earliest lesion con 
sists in the appearance of small and medium sized \acuolea m the 
cytoplasm of the striated muscle fiber This tends to become con 
fluent, and simultaneously the cytoplasm of the fiber in tlie miolred 
area loses its cellular detail The lesions are repaired from about the 
seventeenth day onwards In more severe lesions repair is accom 
panied by fibrosis The lesions always involve a part only of one 
muscle fiber, sometinie<i> two or three adjoining fibers show focal in 
vehement It is necessary to determine whether these changes occur 
in other leptospiroses as well and if this biop^ has any practical \ alue. 

It being necessary ui severe cases of leptospirosis to treat the patient 
specifically or otherwise, it is of the greatest importance to make an 
' ’ ouble 

■ juffer 

with 

. - (^cn 

tnfuge blood liquoid mixture for 15 minutes with a 1,500 speed if 
necessary the pla=ma for 30 mmutea with a 3,500 speed) 


10 isoiaie lutf causauve uigaui'-m luis ime,iic also &e none 
with the cultural test 
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tion of tho tubes is not dclayiid for longer than some IG hours after 
the onset of the tost, one often prc\ ents, in the strongest dilutions abore 
the limit of the lysis, the presence of tlic structures named by Bessemans 
(1040), “agglutinats leptospmcns terminauz” About their nature 
iio uniformity of opinion exists 

Wo recommend the performance of tlieso tests wiUi the strains of 
tlioso types of leptospira native to Uio country and with others that 
miglit bo expected to bo found there, although this is made more and 
more diilicult by the diversity of isolated strams, especially in the 
tropics 

In the Netherlands a reaction is considered to be positne when tl e 
titro of 1 300 13 reached, but m Indonesia, and perhaps in other tropi 
cal regions ns well, it is rccommendablo to increase this titre to 1 3000 
ns a titrc of 1 2500 is frequently met among healthy persons (ilochfar 
and de itcedo in Noesakambangan, 1941) and as Posfmus (1034) ob- 
served that the litre of 1 2500 may exist for many years More data 


tills period may amount m tvtu s uisuiso to iiiuio u uii 
we described a patient of whom the title of the serum was I DO 000 
in Europe, but which had decreased to 3 300 within 1*5 years after 
his arrival in Indonesia In leptospirosis febnhs the sera showed a 
n - /n Iff inac\ 

* ' ed by Paez 

ard (1942) 

n produces 
1 18 rehftWe 
Although 

, it does not 

seem probable at present that it will ever replace the microscopic teste 
owing to the fact that too much Jcptospml culture is required 
performing of that reaction and because it is not possible to esfablis 
low litres of the sera under examination with it ^ 

In countries where only one form — * « 

plement fixation test, elaborated by ' 

Gaelitgens (1933), may render go^ 

nn 1 Pomirkx tl93G) richtlv considered it an unmistakauie uuvuu 


method for small laboratories, where the serological uiuti ^ 
Weil’s disease is earned out only at wide intcri als because the anug 
can be kept in stock for even 7 montlis Tor tropical countries b 

- en nf tins test shoula ue 

winch IS greater 



DIAGNOSIS AND TREATMENT OF LEPTOSPIROSIS 


P H VAN Tiiiel, InaUtute of Tropical Medicine, Leiden, Netherlands 


It seems desirable to eonSne mjself to a few essentials and to a dis 
cusaion of those points where no agreement exists and which might 
influence our future action and scientific research 

Diaqvosis 

A completely developed case of lepto&pitosis cannot be mistikcn 
In mild, incompletely devdoped cases the clinical diagnosis remains 
only a supposition Tins may be supported by the epidemiological 
argument In such cases it is necessary to call m the aid of thelabora 
tory In cases of influenza, special difficulties may arise, as it begins 
ui the same way Here the eyes show a catarrhal affection , in lepto 
spirosis a pericorneal injection of the blood vessels of conjunctivae 
frequently exists 

- ’ * ’ cle may bo a 

st lesion con 
cuoles m the 
become oon 

fluent, and simultaneously the cytoplasm of the fiber in the invohed 
area loses its cellular detail The lesions are lepaired from about the 
seventeenth day onwards In more severe lesions repair is accom 
paoied by flbrosis The lesions always involve n part only of one 
muscle fiber, sometimes two or three adjoining fiber? show focal in 
Tolvement It is necessary to determine whether these changes occur 
in other leptospiroses as well and if this biopsy has any practical value 
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^Mth tho binominal noincnchture ns a species of Leptospira Wheu 
cluefly tlio earner and serological cliaractciistics of these separate 
species bayc become known, onlj then will it be possible to classify 
them It IS quite possible tliat this classification of groups will lead 
to the distinction of true specicsi 
Wo do not object to the nnrao transitional or intermediary form 


same specimens of scrum ot Wciis rtiseaso patients, wneii CAamueu 
immediately nnd ngain between 4 and 40 days after the first mmina 
tion, that the reaction showed n titro in the second examination 8 to 
IG times higher than in the first one Afteiarards this increased 
agglutinability dropped again He explains this variability as due 
to the culture medium, in which normal rabbit scrum is n varying 
lactor On this account it is not allowable to draw conclusions from 
small differences in the lioight of tho titro m connection with the 


exist between separate types 

Further, neither tho animal test nor tlio geographical distribution 
sharply difforcntiafcs the different leptospiroses 
In the tropics the «eparation between tlio leptospiroses is much 
sharp than, for example, in Europe Hero all actual and 
carriers of tho different types must bo known in connection with 
«erological relationship before tlicrc can be any talk of a dcani 
classification i, 

Till now wc have considered tho delicate coiled filament witii 
1 f*Tlr1s ns the onlv form of appearance of the leptospira. 


tions by S^giun in otlier genera of spirochaetes uitse gu , gj,j 5(5 

1016) 
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sensitive than this test at the moment that antibodies begin forming 
As the character of the thrombocytobann test must be called capri 


phenomenoTi interferes with tlie agglntinition of the leptospirae, 
which takes place at the same time A modified method of Bau Kien- 
Hun (1937) is recommended, using small tubes instead of slides 
For diagnostic purposes the Pfeiffer test is no longer applicable, 
mainly because of its constant requirement of very virulent leptospiral 
cultures at one’s di-sposal 

The coagulation te*^ by Cariinfanti (193S) does not come into con 
sideration, as it is too complicated and as strain specific differences 
between varying types of lepto^irae cannot be demonstrated 
Examination of the cerebrospinal fluid has no definite value for 
diagnosis Leptospiras are probably not found longer in the fluid 
than m the blood The agglutination lysis test may be performed with 
the fluid, but the titre seldom rises more than 1 100, and it is necessary 
not to attach too much importance to a negative result of the 
agglutination lysis test 

Now and then leptospirae appear in the urine Agglutinins (tbs 
phenomenon of Ij sis can be ob'crved as well) have been found in it by 


As to convalescence, from a scientific point of view it i« important 
to seek during a relapse for the presence of Icptospirae in the periph 
eral blood, as it ought to bejiroved whether the relapse is caused 
by the renewed swarming of leptospirae into the blood 
AVhat now is the value of the saturation test* At present it is the 


to all pathogenic leptospirae, more characteristic of the species than 
the too sensitive agglutinable antigens If this point of view is ac 


that this analysis, performed 1^ authors who take the pluralistic point 
of view, IS considered as the creation of undesirable complications 
In our mitigated pluralistic point of view, taken principally on 
prachcal grounds, we recommend denominating a freshly isolated 
strain which is not identical with other known strains provisionally 
795003 — J9— »ol 1 22 
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tination-Iysis. According to our opinion, a few facts support 
proposition; Firstly', Yan^ and TJiwier (mO) and Santh (I 
demonstrated with their cross'itnmnmt} tests that vaccination 
heterologous strains maj also protect against an infection Seco 
Kotter (1939) described an immediate and complete effect in a 
infected with the strain Sarmin, after tlie injection of fresh se 

originating 

Djasiinan * ' 
communicat ' 

tliat reason we at jirc^nt IicsiCate to consent to the use of betcrolo 
sera for therapeutic purposes 


(m"‘ ' ' 

here i 
that 

former ospenence 

Cliomotliorapy lias not made great progress in recent years. TJ 
the present no satisfactory results have &»cn obtained with sulpl 
amide preparations, neither in experimental leptospirosis nor i 
itiro performed experiments In recent years hexamine has 1 
recommended, and sodium tartroblsmutlinte has given good re' 
(Jlanson-Bahr, 1945). , 

• •' , ♦ «, <« » » -i »V /NfTr*H ch 

I • cri 

• I ^ . ■ , attt 

lUtr 

of relapses; also, there was » general impression that tno Ite. 
patients dramatically improved within 3C hours On the other 


tial to give the treatment early, and the dosage shouia ue laifoc 
gave penicillin by slow mlnvenous drip to his patient when his cot 
tion after the administration of antiscninj remained senons witn 
I » * — TTtB v,n»,onf gradually recoveteo 

with the experun® 

. • nman, and JIcAUi* 

• iifestntions, penicii 

a hid a suppress 
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Tbeatmett 

It IS allowable to consider the therapy of all leptospiroses from the 
same unicistio point of view, as the pathogenesis and the clinical 
features form a unity, although a few symptoms seem to occur more 
frequently (at least locally) in one form of leptospirosis than in 
another (e g , meningitis in leptospirosis pomoca, swineherd’s disease 
m Switzerland) 

As to general treatment, no new points of view can bo brought to 
the fore An exception will be made in connection with the research 
of Kastein and Haei (1939) on the important disturbances of the 
blood supply of the paren<diymatous organs They found in the 
brain, liver, and kidneys diffusely scattered foci with a strongly re 
duced blood supply , complete pn^ contained almost no erythrocytes 
They were also able to establish pathological changes in the ganglion 
cells of the brain, which must be attributed to ischaemia or to anaemia, 
and tlirombi of polynuclear leucocytes in numerous small blood ves 
sels in the brain and in the kidneys It is impossible to say whether 
these disturbances are an immediate consequence of the intoxication 
of the wall of the vessels, or the nerves of the vessels are intoxicated 
and the reflexes of the vessels thereby disturbed Howe%er that may 
be, therapy should take into consideration that these divergences m 
the blood supply and disturbances in the function of the named organs 
do occur 

r 1 r 

til 

he ^ 

For that reason it is necessary to have the blood esammed for the 
presence of leptospirae in severe cases of fever of unknown origin 
When the icterus has completely developed and anuria has already 
come into being one can no longer rely on a successful recovery In 
such cases Schuffner (1932) advises that one must repeatedly try the 
injection of large do«es 

In’- n— nf *^1 ^ t -r- r* p‘ 1 I t*i 

obvi ' I I II 

one <1 I > I X 


with the aid of the homologous strain acts most effectively Van Riel 
( 1046) , however, considers it necessary that the choice of the antisera 
for therapeutic purposes rests on the immunobiological characters of 
the diverse leptospiral types, viz on cross immunity and not on agglu 



DEPOSrrOS ANniALCS DC LEPTOSPIROSIS HUMANA 


rMiiQUT Samno t Enuvrno Rewfliji, InttUuto Pactemhgico 
MalhraTi^ Secretana Salud Puhhca de Ja Aacion, BueMs Aim 
Pepubhca Argentina 


Li leptospirosis liumani pcrtenece nl gnipo de h zoonosis For 
tanto, trata«o de una enfcrmedad do los inimales transmisible al 
hombre , 

El ngcnto etioldgico, la Leptosjnra^ hcno la caracterfstica dc para 
sitar al rifion de log mirnfforos quo son sus dcpdsitog naturalcs y de 
all! son eliminidos por la onna al medio nmbicnte exterior 
En el niidn, la Leptospira forma vcrdaderas colonins aprovechando 
las tortuosidados de li parto distal de las pnredes de los “tnbuli 
contorti ” Lucgo, atravicsan las pnredcs de los mencionndos tubos y 
son arrastrados por la comcnte urinaria liacia el exterior (Ivwee Tet 
Tjhong, 1910) 

La Leptospira, adcm'ls del rifion, tiene cicrta predileccion por 
localizarso en cl cerebro de los animalcs atacados Asi lo corroboraa 
los trabajos expcnmcntalcs dc Kastcin y Ilaex (1939) y el aislamiento 
dolaZ schuffnert (Colliery 5Iochtar,1939) de) cercbro de quiropteros 
TJna vez cn el modio ambicnlo oxlcnor, la Leptospira pueden ntir 
como saprofitos cn cl ngua o cn cl barro un ticmpo mas o menos largo 
El hpso do tiempo dcpcnde del pH y do la concontrocidn salma del 
agua Desdo allf, introducidas por rfa bucil pueden infectar al 
hombre o nuernmento a los animalcs 
Sm embargo, en otros casos, cl hombre o los animales pueden ad 
quirir la enfemiedad por contact© directo con los animalcs atacados 
por Leptospira 

Algunos animales, como la rata pns xnfectida con Leptospira 

j _ 1 _ —X /c X. <r _ -n x-i ~ J hona 


tiempo de los citados microorganisraos (Sayino y Rennella 
Y la Z grtppo igphasa no persist© m&s de un mes en el rinon de 
Microtus arvahs (Schuffner y Bolilander, 1943) 

Los animalcs espontaneamente infectados por Leptospira de prele 
encia son depositos naturales d© una sola especie Sin embargo una 
determinada especie en algunos casos, llega a parasitar a diferen e 

animales , -r ^ ^ in 

El estudio de los animalcs depositos naturales de Leptospira 
haremos do acuerdo al orden a qoe pertenecen los maraiferos 
I Orden Quiroptera (murci^lago) 
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il944) obseiTed that even in concentrations up to 240 Oxford units 


equally effective 


ence has however not been sufficient to enable us to judge whether 
penicillin therapy is superior to serotherapy and whether penicillin 
sliould be administered in order to sustain serotherapy It should 
certainly be adm nistercd when no serum is available or in order to 
shorten the course of a relatively mild case of leptospirosis 
According to Heilman (1945) penicillin is more effective than 
streptomycin but the latter may be a useful adjunct to penicillin 
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Bitnvia, infccci6n natural por X, mxtis ( Vataviae) y porZ pornm. 

Esseveld, Colliery Slochtar (IWO) idcntificaron en perros de Suma 
tra, a la Leptospira auiumnahs y a )aZ Ttebdomadie 
Nordstrom (1911) enpeniwdeSuecnreconocemfeccionesponttoa 
por Leptospira ictcrohaemorrhagioe 
Kathe (1913) idcntifica cn perros do Breslau (Alemania), la 
L tcterohaeniorrhagtae j la Z grtppo typhosa 
r m'llmento, muchos sou los autorrs quo han desento cn el lioabre la 
infoccidn por Leptospira cantcola Citarcmos entro ellos a los s gui 
entes Dhort, Khronbecli Scliuffner, > Voct (1914) , Pe(er«en y 
Jacobsen (1037), Scliuffner y Wnlch Sorgfdragei (1937), Braraer 
Petersen j Thompson (1933) , Tetznor (1938) , Jleyer, Anderson j 
Eddie (1939) , S'lvino y Bcnnclla (1945), etc 
(b) Pamiiia rdidae — Sub famiha Fehnae 

Pelu domesUea — La mvcstigacidn do Leptospira en gates, fu« 
rcalizadi en Jaa a por Essovcld y (Jollier (1938) y por Essereld, Coi 
lier y Jlochtar (1939-10) 

Los estudios do los inencionndos autores demostrnron h infeccion 
cspontAnei do gatos, originada por la L miiis y por la B iaxmtt- 


HI Orden Bodentia 
(a) Familia Muridae 

(1) Rattus ncrvegicus^ R raltus y R dexandnaue —ta nta gris 
generalmento estA parasitada por la Leptospira iclerchae^rrMg^ 
Diclm especio do Leptospira, origma en cl hombre a la clasica enie 
medad do IVeil , , 

j- t , 1 r tderohamxit 

. '' iter 


Sm embargo, la rata gris tambi(n puede estar espontauea^'-u b la 
feefada por otras especies do Leptospira Tan es asi, quo Jlocn at 
Collier (1930) y MochtnryEsscvcId (1939) a\z\aroiiLeptospiTami^> 

~t ,.«r 

•• f notcyjcKiy^ 

- Leptospira j'tianica 

faavino y Eennella (1943) describen a la Leptospira honariensis e 

• (1939) dejnostraroo 

• lontanea por Lepto 


spira javanica. ^ „ Jcmc se 

(3) Rattm rattus hrevicaudatua—L^Ti las Indias JioJan i 
olslo de dicho roedor, a la Z gananica Asl Jo demi^traron o® , 

’ * r. - tf. Moebtar, Wirasmo (l^^J : 

.. lEsseield Collier y Mochtar 

vanica y L rrnhs . 

• Collier (1940), estudiaron ai 
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Collier y Es=eveld (1938), cn las Indias Hohndesas, aislan del 

“DOc” Col 
I que se trata 

La citada especie fu4 aislada en Andamans, en un caso de lepto- 
spirosis humana (Das Gupta, 1911) 

Slochtar y Mertens (1938), aislaron del caltivo “90c”, otras tres 
cepas que denominaron “OOcI”, “90cII” y “90cIII ” 

Mochtar y Collier (1939), por cultiTO de rifidn de murcielago 
Cynopteras, obtienen las cepas de Leptospira “C3583” y “C3868” 
Ambas fueron reconocidas por Collier y Mochtar (1939) como una 
nueva especie y la denominaron L eynopten 
Tamhien es interesante hacer notar que Bizzotti (1939) estudio en 
Etiopia, 71 casos de enfermedad de Wcil, probablemente onginados 
porquirdptcros 

II Orden Carnivora 
(a) Fanulia Camdae 

Cams familiarts — Ivlarenbeek (1927) en perroa jfirenes de Utrecht, 
estudid una enfermedad aguda y mortal, caractenzada por ictencia, 
hemorragia y vomitos En los cortes del nnon observo un micro 
orcanismo que denomino Spirochaeta tetero-urasTmao cams 
Karenbeeky Schuffner ^933) de«cribicron a la Leptospira canicola 


(Yugoealana) una enfermedad caractenzada por gastroenteritis 
nemorrlgica En los cortes de ru'ion de dichos onimales, descubneron 
el agente causal y lo designaron Spirochaeta melanogenes cams 
Tambien Okell, Dalling y Pugh (1925) dcscnbieron una Leptospira 
en el nntm de perros atacados de ictencia infecciosa 
Ija Leptospira en perros fu4 estudiada en diferentes paises por los 


en Pensylvania (USA) En Ilknois, fu4 mvestigada por una 
Mxnision encargada del estudio de la leptospirosis animal (1943), 
Fraga de Acevedo (1913) en Lisboa, Gather (1943) en Inglaterra, 
Perez Figueroa (1943) en la Habana, Sanno y Reniiella (1943) en 
Buenos Aires, etc 

En perros, ademis de la L canviola^ han sido aisladas otns cspecies 
de Leptospira Mochtar y Colher (1939) demonstraron en perros de 



334 


TnOPIC.\L ItEDICINi: AND MALARIA 


difercnfos drdcncs dc luamlfcros Do la tabla 2*, deducc'^oque elorden 
Eodcntm tieno el mayor numcro do cspecics animales dcpd^tos 
nalurales do Leptospira 

Tambidn es probable que algunas cspccics dc Leptospira, ori^nam 
monto tmicron «n s61o dep6siIo natural (dcpdsito pninano) y seeun 
danamente pasaron a otros animales) (dcpdsito secundano) 

La tabla 3®, indicn a los depdsitoa naturales do Leptospira clasifi 
cades en pnmanos y eccundnnos Evidcntcmentc, *^e trata de rai 
clasificacidn prorisona Sdio podru coinplotar«e cuando «e tenga un 
mcjor conocimicnto sobre la distnbucidn do las difcrcntcs especies de 
Leptospira 

Asimismo debe Incerso notar que nctiialmcnte no so posce an buen 
estudio sobro la constitucidn antig^mca de las distmtas csptcies de 
Leptospira Cuando dicho conocimiento«ea complete, es probable que 
desaparezean alpunas de las actunlos cspccics de Leptospiray 
tiempo sc conocera mojor, H \crdadcra importancia qiie tienen cada 
uno dc los dopdsUos naturales de animales do leptospirosis Humana 


TiBtA2*-^/Vfrtfenc/<i dr Leptospira enloi dSfcrcnict animates 
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citado roedor en Makassar (Indias Holandesas) y determinaron su 
mfecci6n por la Z javanica 

(b) Familia Cric^tidae 

(1) Apodemus speciosus — Segun Aoki, Kaneko y Morunoto (1935) 
y Kaneko, Kotoni y Aola (1935) en el Jap6n, diclio roedor es el 
deposito natural de la Leptospira OMtumndlis Como es conocido, 
el citado microorganismo es el agente etioldgico del ‘ Hasamiyami ’ o 
fiebre otoual 

(2) MicrotuamonteheJtoi — Kaneko, Kotorii y Aoki (1D35) aislaron 
en dicho roedor a la Z auiujnnaZw *TaxtAs\eae\MicTOiuammlebellot, 
es deposito natural de la L hthdomadis (Ido, Ito, Warn, 1918) 

(3) Microtris anaZw arx<di6 — ^En Europa, es cl deposito natural 
de la Z gnppotyphosa y de la Z gejroe Asi lo demostraron los 
trabajQs de Rimpau (1942-43-45) y de Uhlenhuth (1043) 

(4) Apodemus sylvaUcvi — Rimpiu (1942-43-45) en Bariera aislo 

j j I j 1 r _ 1 'lo 


typhoaayL aejroe 

(5) Evotomys glareoivs — Uhlenhuth (1943) demostro en el men 
cionado roedor infeccion natural poi Z gnppo typhoaa 

(6) Mtcrotua agresta — ^Rimpau (1941M3-45) aislo de dicho animal 
a la Z gnppo typhoaa 

(7) mcromys tninuiui — Mino (1941-42) estudid y aislo 

enlosmisnios enelKortedeIUln,]aZ mt/ayhL sejroe 

(c) Familia Capromyidae 

(1) Myocaitor ioypui — Anchczarellh (1947) (trabajo no publi 
cado) aislaron Z lonanensts en nutrias del Jardin Zoologico de la 
Ciudad de Buenos Airea Posiblemente la rata gris fuo el orieen de 
dtcha mf eccion 

IV Orden Artiodactyla 

(1) SuascTofa — Johnson (1939), en Australia, observoqueelcerdo 
es deposito natural deZ pomoiut 

Terkskikh (1940) en Rusia, nislo del cerdo una Leptoapira, agente 
causal de infeccion liumana y la denommo Z del agua tipo II " 

Johnson (1943), en South Queensland Australia reconocio en el 
cerdo la presenpia de Z jomonay L mitia Ademas de'cnbio casos 
humanos de leptospirosis por contacto con porcinos infectados por las 

' » ' ' * j • ' ' 

Z suts y L hyos Dichos autores, tambieii demostraron la infecci6n 
por Z suis en casos de leptospirosis humana originados por cerdos y 
bovinos 

Gsell (1946) observe en Suiza, infecciunen el ganado porcino, debida 
alaZ pomcna. 
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Dbont C II Klarenbeek A Schilffoer W A- P y Voet Geneesk Tljdscbr 
T Nederl ladle 78 6197 1934 

Essereld II y Coll er W A Ztscbr f tnuannltAtsforscb a exper herap 93 
612 1938 

Esseield R Collier W A yMochtor K So Pacific Sc Oongr San FraocUco 

1939 Mededeel v d dleost Votksgesondb In Nederl Indlg 29 (1 2) 19 

1940 

E< eveld n y Mocbtar A Oeneesk Tijdscbr v Nederl Ind 4 78 ISIS 1938 
Pragade Aceyado 3 Ann Inst. Med Ttop 1 (11 IS 1943 


llllnoU canine leptosplrosl* 3 Am \et M A 1943 Nor b An Vet 24 d"! 
1943 

Johnson D W Proc fith Pacific «5c Congr 5 331 1939 M J Australia 1 431 
433 1042 y Brit AI J p 6 9 1943 
Jnngherr E J Am Set M A 44 601 1037 10»> 276, 1944 
Kasteln Q T7 y Haex, A J C Acta med scandlaav 101 2o6 1939 
Kaneko K Kotorll S y AokI Y Ztscbr f Byg u Intektlonykr 117 202 1935 
Katbe J Ztscbr f ImmualtStsforscb u eiper ^hernp 103 60 1943 
Klarenbeek A y SchCffner WAP Nederl tljdscbr v geneesk. Ill 4271 1933 


Meyer K F Anderson S B y Eddie Am J Pub Health 29 347 1939 
Mlkhln N A y Ailnow S A Sorct Vet 10 23 103a Vet Bull 7 419 1937 
MIkbln N A y Azlno S A Salkor Aet MoscO 1 51 1941 Vt BuU 12 (11) 
631 1942. 

Mlno r MUnchen med Wcbnschr 88 06 HWl J Indust Hyg L Toilcol 
23 143 1941 yKlIn tVebnschr 21 337 194 
Ifocfitar A Geneesk tljdscbr v Nederl Indie 60 2334 1940 
Moebtar A y Collier W A Nederl Indie Bl Dleegeneesk 61 (6 ) 339 1939 
mo ^ Geneesk t Jd cl r y Nederl Ind 80 131 

Mocltar A yMertens W S Proc Kgl Akid Atetensch 41 1022 1938 
Mochtar A y Esseveld H Geneesk tUdsebr » Nederl Indlfi 79 54T 1939 
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So there is no essential difTercnce between the clinical pictures of the 
various Icptospira wfeettons m man There are other examples of 
diseases with different etiology and the same clinical features, for 
instance, tjphoicl and pintyphoid B So this is no argument for the 
Unitarian theory Tlie virulence for experimental animals may difier 
too, but this IS also more m degree than essential 

The epidemiology of several tj pes, however, js quite different Jlost 
leptospiri types haA'O a deffnite parasite host relationship Serenl 
types ha^ e been found exclusively in rodents Some are pathogenic 
for man, others thus far have not been recognized as such In still 
other types only larger animals have been found to be earners and 
responsible for the spread of the disease (T, canieo^a,doss,L fom/m, 
hogs) Tlic difference in epidemiological behaviour of L canicck 
and L tciprokaemorthagtae, which serologically are closely related 
10 quite striking L eantcola is found only m dogs who, after hanng 
suffered from the disease, may excrete the leptosjnras for a longtime 

L tcterohaemorrhagiae is spread mainly ly the sewer rat, which 
when infected remains a earner for tho rest of its life Tame white 
rats used as experimental animals sometimes harbour these leptoopina 
m their kidneys and excrete them in large quantities Amcola am 
been found excreting them with tho unne Dogs may become m 
fected and sometimes have positive unne for a short time So the 
circumstances under whicli L cantcoh and L tcitrohamorrhag^/a 
are sprend aro different 

Canicoh infections in man depend on the contact with infected aop 
mainly male animals In Amsterdam most of the ca«es could w 
traced to dogs, often puppies, which excreted large numbert of ^ 
canicola, sometimes several members in one family were infecten 
In some families the dogs were not available for examination, nu 
only in a few was there no history of contact with dogs A 
feature is that the 60 canicola infections observed during the . 
years acciunulated in the second half of the year, as is sho^ lO ta 
2 In this period there must be special circumstances which far 

the spread of the disease Till now we have not found a reasona 

explanation 


TxBtE2— X canicola inteetioat dlaanoted tn the TropicallptHlt ^tf 

• Tot*! 


SIGNIFICANCE OF IM’MUNOLOGICAL DIFFERENCES IN LEPTO- 
SPIRAS IN THE DUGNOSIS AND EPIDESIIOLOG Y OF IltBIAN 
LEPTOSPIROSIS 

A CHAfiLOTTE Ruts, JI D , J E Minkekhof, M D , and J W Woltt, 
JI D , Department of Troptcail Hygiene of the Royal Institute for 
the Indies and the Munictpal PiMie Uedllh LaboratorieSy Amster 
dam, The Netherlands 


leptospira research in 1924 and continued with many coworkers till 
September 1944 After Schuftner left, the hbontory had to be evacu 
ated, and in the period which followed, without gas and electiicity, the 
collection was threatened with total destruction Having been one of 
Schuflner’s eiriy coworkers 1 took it over to my own laboratory, and 
With the help of the staff we managed to save it After the liberation, 
the collection was transferred again to the Tropical Institute, and it is 
now under the direction of Dr Wolff 
Schuffner (1) always stressed the fact that the various serological 
types of leptospiras have to bo regarded as biological entities It is 
difficult to decide whether theg are different species or merely types 

\ ~ - C — * - > Ml 


third or even one tenth of the titer Strains which are related some 
times are lysed to one third or even to the titer (A can%eola,L tctero 
Kaemorrhagiae') of the other type It is, therefore, necessary to test 
eacli strain with as many sera as x>ossible (of Welch Sorgdrager and 


when other sera give strong coreactions, cross agglutination and ah 

337 
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A positive agglutination lj«is reaction in the blood of field mice 
IS only an indication that the animal has suffered from the disease 
not that It 13 really cscrcling leptospiras. In rats infected with L 
tcterohacmorrhagxaCy howcicr, the serological rcictions often be 
como negatne, but tho infection of the kidneys persists Rehable in 
formation about the infectmty of these rodents can only be obtained 
by examination of unno or kidneys. 

Another example of the close parasite host relationship is (be 
sivineherd’s disease rn Switzerland, recognized ns an infection with 
L pomona All cases of the disease could be traced to contact with 
swine In Switzerland many swineherds are infected with Z p 
mona in tho Netherlands, * ^ " 

this infection, as is shown 
lysis reactions in swino sen 
in man cither, despite the 

leptospirosis have been performed with L pomona strains, too since 
1912 In Indonesia a great deal of work has already been done to 
classify tho leptospiras and study their epidemiological behanour 

'■ ,, r- 1 tiT f>fhi>rs 


ology of (ho various types has been mndo, it is not naniibiiU6 « 
classify them as lanants of one species. In our opinion the 
types are to bo considered as different species Complete and mcom 
plete biotypes are known It may be that there exist other minor 
differences, especially in absorption tests, which are too small t 
justify splitting off another species, but further study is necessary to 
enable us to make a reliable classification, especially for the types 
found in tho tropics , 

I should like to add a Jast observation made on myself A w 
months ago I suffered from a leptospirosis hitherto unknown 
man I got the infection from a mouse spontaneously 
L hdlum Our whole mouse colony and that of one of the lar^ 
breeders m Amsterdam proved to be infected with this strain, wni 
thus far had been found only once by Schuffner in 1912 maw 
mouse, and later by Borg Petersen in Denmark in a wild mouse 

Hefekences 

(1) Glspen R and SchUffner W ZentrnlW t Dokt (Abt I Orig) 144 429 

1939 , ]Q4g 

(2) WalcJ Sorgdrager 6 bi d DoWander H AnLv Leeuwennoet o 

(3) Schliffner W and Bohtander II Zentralbl f BaLt (Abt I Orlg ) i« 

1939 

(4) vanlUel J Ann Soc belgodemM trop 26 197 1948 

(5) Sllnkenhof J E Nederl tijdscbr v geneesk 91 1933 1947 
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In the Netherlands, however, the dassical Weil’s disease is mainly 
an mfection caused by water contaminated with urine of sewer rits 
which are infected to a large percentage In our country there is 
a peak in summer and the beginning of autumn caused by swimniujg 
in rivers, lakes, and canals War conditions are reflected la II eil s 
disease m Amsterdam because the blackout caused so many water 
accidents in tlje rat infested canals In those years, the peak was no 
longer m the summer but in the wmter months IVhen in January 
1945 the curfew began at 7 o’clock, there were no more cases of II eil’s 
disease The absence of cases in the summer of 1944 is probably due 
to the high brackishness of the water caused by the oierflow of salt 
water let in by the Germans 


Table 3 —Caiet of Wetl « dt$eate tn Am^terilam. 



On the other hand, in the Netherlands, mfections with L gnppo 


bites were the portal of entry for the leptospiras from the infected 
unne Large epidemics in flooded areas, such as have occurred m 
Russia, Germany, Switzerland, have never been observed in our coun 
try Sporadic cases have been found in farm laborers in territories 
where the field mice were infected m a large percentage The in 
fection mdex, however, is not stable, the field mice popidation being 
one year mfected nearly to a hundred percent and the neat year not 
at all 

Schuffner (7) demonstrated that the kvdneya of the infected mice 
contain thick layers of leptospiras m the tubuli However, unlike 
the process in rats, this infection is not durable, and field mice which 
survived several months m captiviQr lost the leptospiras within a 
few months 
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in France Cases of Weira disease were suspected but none were 
demonstrated bj laboratory examination and these results were sub- 
‘■equentl^ checked at the Pasteur Institute In regard to the im 
portmeo of hemoglobin to the growth of leptospira, my experience 
m a study of canine leptospirosis m Pennsylvania in 1930-40 showed 
tint growth was materially enhanced when hemoglobin was added 
to the rabbit scrum used m Schuffner and Jfochter medium 
Dr II Esse^tld (Sumatra) I am very much impreKed by the 
South American work in this field Much of it has not been known to 
the Dutch workers Dr Savmo has suggested that the number of 
names bo reduced I sboold like to drop L mitis which is identical 
witli L hataxiae described 10 years previously 
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(6) Schiiflcer, ■W,ati(lBohIanaer,ll Ant v Leeuwenhoek 9 19,1943 

(7) Schuffner, W , and Bohlanae^, H Ztachr I ImmunltAtsIorsch 104 237, 

1913 

(S) Gsell, O andRitnpiU W 8d>weiz. med tVcbnschr 74 51,1914 

(9) Buys. A Ch , and Schfifloer, TV Nederi. tijdscht t geneesk. 78 3110,1934. 

Abstract op Discussion op Papers bi van Thiel, Savino, 

AND Ruts 

Dr TC F JIfttji (United States) There are many interesting 
observations in these p m ■> 

stantly attended by difl 
often IS not prepared 
infrequently confused 
the preparation of nnti 


and cannot be used 

There are species specific strains of leptospira, and I was greatly 
interested m Dr Ruys’ findings Only with immune sera can we make 
the definitive differentiation As to therapy, I agree that serum 
IS excellent if and when available We have tned pemciUm and are 
convinced that it is elTicactous 

Leptospirosis in dogs is an important problem I wonder whether 
Dr Ruys’ finding that the disease is more frequent during the last 
nua*^ ’ ’ • ‘ ■" 

disc 
so a 

E i -i - 

othf 1 » ’ 

r 

gen 

ceptible 

Dr E Savino (Argentina) I sliould like to add a few remarks 
regarding tlie diagnosis of leptospirosis m ammals and man We 
have utilized a saline jr 
activating agent Hen 
also add casein hydro 
medium it is possible t 

the kidneys are aspirated for the inoculum With Zlepto«pira s«« we 
use hamsters When the hamster’s temperature exceeds 40® 0 , the 
awiTcial'issratii&ci'dandhiiin^miAenadused to inoculate the artificial 
medium 

Dr Clara Ravek (United States) During my 2 years of service 
in the medical corps in France and Germany, 1945-4G, 400 cases of 
infectious hepatitis were admitted to a D S Army general hospital 
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sepamting tlic diseiso agent from other elements of the emiroiuncBt, 
and looking upon disease process ns the interaction of a triad s 
host — and man is the primary concern — an agent of disease, and 
thirdl}, tlie remaining indtisuo features of enrironment 
Bejond the matter of sumrnl, the health of on indmdual or of a 
species represents a dominance of positive adaptations to its partiodaf 
environment, through greater numbers of positive than negative 
adaptations, or because they are more heavily 'iveighted. Othermse 
the organism can scarcely endure Disease in terms of man is a 
iiegatn e resultant of tho forces of ecology, the extent and seriousness 
of which IS dependent upon the kind of hnlnnce — the natuie of the 
biologic cquililirium-~<urrently existing between human host and 
agent of disease This is in every seneo a varying equilibrium, and 
the costs of the ncg-ilivo adaptation are assessed in terms of the 
clinical nature of the disoa'jo tint results, Ithe number of persons 
affected, and the places and duration of the process Epidemiology 
is medical ecology 

With tho biologic ndjustnient between host and parasite fairly 
cvcnlj weighted, with disturbances in equilibrium of limited degree 
a disease like bacillary djmntciy results—from a world standpoint 
widespread and readily tran^missille, epidemics relatively infrequent, 
not too exacting m terms of death nnd disability except for infants 
and tho aged, and not too susceptible to measures of control By ^ 
trast, cholera illustrates a less satisfactory adaptation between host 
and parasite Rather favorable circumstances of environment am 
essential to its spread, the swings in disease prevalence are greater, iw 
the cost in ca«03 and deaths can be appreciable This servos likewise 
to limit its current picvalenco to relatively few parts of the worW 
Cholera has many times evidenced its ability to stril e widely when 
favoring circumstances exist, but m tho absence of their 
presence it fails to establish itself Cliolera m Vermont m 153J an 
file etiidcmic of Lai o Cliamplam are little more than memories 

* oeo 
ita 
hit 
■om 
111 iis- 

tlie same 

tune, each iti its proper perspective, and ns they mum one 
other Present day epidemiology tends to stress the ^ j 

of the agent of disease, laigely by reason of the better nietlio 
tho greater ease with winch this factor may be measure 
evaluated 

An Interpuctation of Envtbonment 

The lunited perspective with which environment is 
viewed as an epidemiologic factor is improved by looking a e 


TROPICAL ENVIROmiEKT AS AN INFLUENCE ON 
INFECTIOUS DISEASE 


John E Gordon, M D , Professor of PreveiUive Medicine and Epi- 
demiology, Barvard School of PiMic Bealth, Boston, Mass 


An interpretation of environment, tropical or otherwise, as a sim- 
ple matter of climate is incomplete and casual, especially if climate 
itself IS resolved into a matter no more complex than relative ad- 
mixtures of atmospheric temperature and humidity. Judgment as 
to the nature of a particular environment too often becomes wholly 


cal factors by which one part of the world is so commonly distin- 
guished from another Many times tins feature of environment has 
the greater force m determining the nature of man’s existence, es- 
pecially in relation to disease — what it is and where it tends to be 

Increasingly, communicable disease comes to be understood as 
conforming to the laws of ecology (2), with its distributions in time 
and space and its clinical nature the manifestations of a variable 
biologic equilibnutn that involves two contending species, a host 
and an agent of disease Thus the consideration of environment as 
a determining mfluence on diseases of man becomes more than the 
action of climate on the human liost, which is the emphasis so com 
monly taken The environmental influences exerted on the in- 
fectious agent can be equally significant Similarly, the several ele- 
ments of environment often act independently of the host and agent 
directly in-volved in the production of a disease, to determine in im 
r ‘ ‘’•I'll ^ . I' 1 >1 II 

r • I ■' • ■ . I. ? • •• • I i • I 

Ecology in its simplest terms deals with the relationship between 


but with species and their interrdationships Those relations are 
recognized (3) as particular, continuous, reciprocal, or indissoluble 
Translated into terms of communicable disease, the kinds of infection 
are variously natural, foreign, refractory, accidental, or casual (4). 

Health and disease, like the fundamental matters of existence and 
survival, are thus the resultants of an ecologic interplay (6) Because 
communicable disease is so evidently a matter of the reciprocal in- 
fluence of two orgamsms, of a ho^ and an infectious agent, the 
ecologic interpretation of disease phenomena is best accomplished by 
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tho liabits and customs of people, both those which are inherent or of 
natural evolution, and those arising nrtificiallj from religious or 
other tabu Little qtiantitafi\o infonnation exists about the influence 
of education, clothing, income, and social welfare on disea«e of tie 
tropics The recently appreciated significance of psychologic effects 
and psychiatric avcll being has ‘icnrcely been extended to tropicil 
medicine, othcnvi®o than to the temporary and imported white popu 
Jntions Ifuch of the effect heretofore attributed to physical and 
biologic eimronment undoubtedly rests wilhm this field of socio- 
economic environment, the most underdeveloped field of epidemiology, 
tropical or otherwise 

A Pattfjin for the Stout op ENaarovirEvr 
The ccologic approach to the study of communicable di«ea'e hss 


for the biologist in relation to the individual (9) It is an equally 
valid approach to tlie study of disease as it affects communities of 
people, that is to say, mass or Iicnl disease 
Environment lias been separated into throe components From this 
emerges a pattern for tho study of tho general environment as sn 
influcneo on di^ea«e— a differentiation of six statistic.il cells into which 
may bo set tlio«o pheaomena ntlnbutable to the various elements oi 
tho three features of environment as each acts on host or on agent. 

Crilcna for etaluaiion —Two principal criteria exist for detcrmin 
mg tho effect exerted on disease by the sovcral environmental com 
ponents Tlie first is tho ob«er\cd vanntions in the clinical nature o 
the disease process llio second is tho pecnlinntios of frequen^ 
distributions within time and space. Ono or other or both may ne 
evidenced i 

Diphtheria ns n faucial infection is uncommon m the tropics, a 
though Its frequency ns an infection of tho shin sugpsts 


bmsis under tropical and teroperato conditions are notewortny 
let fe%er, poliomyelitis, and others of tho common infections of c u 
hood show similar clinicnl modifications although the agent i 
extensively prevalent in tlie one region ns in the other 

Individual and peculiar distributions of communicable _ 

reason of environmental effect are well known, numerous ana pw ^ 
Oroya fever in certain valleys of Peru nnd at prescribed 
factor of tho biologic environment, yellow fever, so strongly im “ ^ 

by the physical factor of tho envifonmcntj cholera, dominantly so 
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ment as composed of three major dements, the phjsical environ- 
ment, the biologic environment, and the socio economic environment 
Heat and humidity are accepted as dominant features of the physi 
cal environment of the tropics, by reason of such important actions 
as determine the local and general distributions of glossina, and hence 
of African trypanosomiasis Other dimatlc influences receive less 


weather A difference in geologic structure was found by Buxton 
(6) to explain the freedom from filariasis of the east side of Espintu 
bojito in contrast to heavy infection on the west The east side was 
a porous coral chalk, the west side thick old volcanic soil with stand 


eel 

di' 


they have on disease prevalence in man Repeated evidence is given 
of a direct action on one or the other member of the host parasite com 
plex Resistance of the human host is favorably or adversely altered, 
the action of the agent inhibited or enhanced Under all circum- 
stances the biologic environment is intimately related to the physi- 
cal, for as the physical environment acts on man ns a host, so likewise 
it affects the'e other hosts — to the extent that entomologists ap 
proach the problem of insect outbreaks (8) as epidemiologists =tudy 
disease, ecologically 

The gocio economic component of environment is that which re 
lates to the association of man with his fellow man In simplest terms, 
it is human ecology The measurement and evaluation of the physical 
factors of environment 19 acomplished with some certainty A pro 
gress in biologic matters has characterized the past century; but m 
social and economic influences on mass disease, not only is information 
grossly inadequate but satisfactory methods for study largely remain 
to be developed A sohd attack on the factor of nutrition is under- 
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clonorcluasis liavmg been carried to all parts of tlie Tvorld by enugraats 
from the endemic areas of the Orient, no now focus has ever developed, 
because of tlio absence of appropnato snail hosts and the evident m 
ability of the mimcidmm to uso local snail species This distnbution 
has been further limited by factors of the social environment— the 
varying customs of eating fish raw or cooked — with the result that the 
disease is also variously absent m min in areas where infection in 
nature is great. 

Transmission by arthropod vectors is so obviously a direct and im 
portant influence on the distributions of many diseases of man that 
’ ’Ti ■* 1 — f. -ector, and 

■ ■ * . by its in 

‘ • Man and 

■ nature the 


quentJy the distribution of the disease, is limited to worm countries 
Conditions might well bo ofberwi<e were tbo bedbug a natural vector 
Little need be said of numbers, a matter concerned m all biologic 
,| _'>/j bnfrth 


pernte regions and its essential absence m the tropics as an inusLU 
tion of the influence of the socio economic environment on an apnt 
of human disease Explanation of the differences in behavior have 
been sought in the effect of light, temperature, and humidity 1 c 
action of the social environment is advanced as the more reasons e 
explanation Tlie customs and practices of tropical man 

• • intn't 

• ason of 

. • losited, 


te and 

' of the 

. diet IS 

^ , T. 1 /n\ th<ir piobably 

. . wbetl'ef 

omatic IS 
el Car 

bohydmte favors multiplication of the agent and protein ^ 

TTio clinical change that tikes place when the host transters 
tropical to temperate regions is as reasonably a function of tms s 
environment-host factor of diet as of temperature and climate 
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economic, and yaws similarly XHnstrations of the several categories 
of environmental influence on host and parasite noir follow 

Types of environmental aciwn — No single feature of the tropical 
environment has been accorded more attention than physical factors 
as they act on the human host Corioosly enough, this is largely re 
laled to the artificial host — ^themore or less temporary white resident — 
with little attention to the true native hcet Despite the penetration 
into matters concerned with acclimatization of the unaccustomed, and 
the effects of the various physical components of the tropical environ 


of the pathogenesis of plague. 

The frequency distributions of disease in the tropics are a common 
resultant of the effect of physical environment on disease agent The 
yellow fever virus has well prescribed temperature limits withm which 
it develops in the mosquito It develops most rapidly and efficiently 
at 88* C , a 12 day interval is noted at tertiperatures of 25* to 28* C , 
and below 23® C infection does not follow (10) Well recognized iso 
therms have been established for the plasmodia of malana The dis 
tribution of filarusis is governed by the failure of the agent to pass 
the necessary developmental stage in the mosquito at temperatures 
ordinarily encountered north of 40* latitude The vector exists at 
latitudes much beyond that limit The agent is thus the susceptible 
part of the cycle through an influence of the physical rather than the 
biologic environment. 

The number and complexity of the living things that surround man 
are alone sufficient to suggest the extensive influences of the biologic 
environment on health and disease of the human host No particular 
search is necessary to demonstrate the action on specific infectious 
agents of human disease Actual numbere are limited through in 
vasion of nonsusceptible h i— r- i ^ ^ ♦ •’ ’ 

ingestion as food or with f< i 

of agents are modified by ' i 


of a direct influence on the human host by biologic environment 


and transmission of the agents of disease Despite the parasite of 



TROPICAL MEDICIVE A^^> MALARIA 


At all schools tho incidence found among the boys was decidedly 
Ion er than among tlio girls of tho same ago group and pro'penty 
llio negative correlation -*«?»» • ' 

age, tho positno corrclatii ■ 
tion with sex were clearly 
human matenal There 

E 

ni 

gether 4,114 healthy persons were examined bacteriologically, of 
wliom 4iJ3 percent were found to carry diphtheria bacilli Among 
tho children of school ago the incidence appeared to be 6 percent. 


charge of inflamed conjunctivae in 4 3 percent, from the discharge of 
innainecl cars in 115 percent, and from tilccnting wounds in 341 
percent 

It can bo concluded that diphtheria as a manifest disease occurs 
only sporadically among natno children in Bafnvia The greater 


m particular of tlie ears and wounds Prosperity, age, and sex con 
stituto the alhimportnnt factors on which the level of inununity 
depends 

Dr L W Hacktit (Argentina) • Dr Gordon has stressed the com 
municablo diseases in hot and humid climates People who discuss 
tropical di«ea<*os often forget that the tropics are not all jungle 
Much of the tropics is high in altitude, cool and dry The most 
preaalent diseases are tuberculosis and the venereal diseases Many 
conditions that have been eradicated from temperate zones, persist 

• • le 1 

. ' ert 


exhaustion , 

Dr Kootvenaar (Sumatra) : In Sumatra, tlie mortality from t 
tropical diseases is only about 5 percent Many problems are un 
answered Why do we see so much cirrhosis of the 
scarlet fever? Such questions could bo multiplied a hundredfo 
Dr Gordov (United States of Amenca) I am indebted to f 
Hackett for reinforcing ray thesis that latitude is not the sole de er 
mining factor in diseases of the tropics I agree that noncommum 
cable diseases are now tho most important Nevertheless, eco ogy 
applies to more than communicable diseases 



ni BACTERIAL AND SPIROCHETAL DISEASES 351 

SCHUAST 

Each of the factors of environment — physical biologic, and socio 
economic — has been considered mdividaally as it acts on the host and 
on the agents of disease, to the end of demonstrating principle But 
the illustrations themselves, and more particularly the definition of 
epidemiology as medical ecoli^, show this to be an oversimplification 
All environmental factors are intimately interwoven, each influenced 
by the other The pioduction of disease in man is the resultant of 
the total forces within a universe — of an ccologic unity 
Tlie piincipal advances in tropical medicine have been in clinical 


in respect to herd reactions having as an objective that epidemiologic 
interpretation so largelj accomplished for disease of temperate re- 


Referekces 
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Abstract of Discdssiok 

Dr J E Dinger (Netherlands) commentator I should like to 
tell a few words at ‘ 
thena, in a study w 
outin3^i”8 childrei 

m children of school age is largely influenced by the standard of 
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island of Mnctan (about 1 mile cast of the citj of Cebu), are veij 
similar, and the statistics of the two communities therefore are com 
binod in tho presuitation which follows 

Alore than 99 percent of Uie enumerated population (15 53j) of tlie 
two areas were gu en physical examinations These examinatioas were 
detailed «o far as the shm is concerned, the whole body being in 
sj^cclcd except the pubic region in tho female Including patients 
in segreg-ition, a total of ca*cs were discovered, or 18 3 cases per 
1,000 of tho population More than one half of these cases were 
Icprom'Koiis Hiere was tho usual excess among males, but thisei 
cess was obsened only in tho lopromatous type Meural Icpro^ ap- 
peared to affect the sexes equally 

A feature of very great interest is that a substantial proportion 
(more than a quarter) of the cases were considered to be clmically 
inactive Tlic tendency to self healing in neural leprosy is, of course 
well known, but it is not so ncll appreciated that occasionally m 
persons with no other signs of leprosy there are found inactive and 
apparently “healed” mnctilcs 

i rom the records it was possible to estimate the average annuat 

attack (incidence) rates over the period of years covered by the hou^ 

hold schedule (3) To do this conveniently a modified life fable 
method was adopted which has been used in the study of other chr^ 


19 , they are entered as of date of birth, if bom m the housenoiu, ui * 
of date of entiy, if they entered tho household through 
for other reasons Similarly, they are remoaed as of date of deal 
or departure Only persons developing leprosy while uving la 
household of the surveyed communities arc counted m the 
On all tho records, there were included 21,791 persons. 
these, on tho average, was in one of the two communities for 
’ i’ ’ ty. * xi,at 13 to say, 

QIC person years 
orosy, or 1 2 ca=es 
• ame as 12 cases 

per 1,000 persons per year, on the average, for ttie penod covered by 


the records 


‘ V - r.f onset in leprosy 
\e error 

ites for Cordova 
_ t M ♦I'fl htffb 


even'among persons over SOyeats of age iabJe i gives lue ^ 
cific rates for both commanities combined 
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STUDIES ON TIIE EPIDEMIOLOGY OF LEPROSY 


Jai>ies a Doull Medical Director, United Slates Public 
Bedlth Service 

In 1933 the Leonard Wood Memorial for the Eradication of Lcp 
rosy and the Bureau of Health of the Philippines agreed jointly to 
participate in field investigations of leprosy These investigations 
were interrupted by the war but have recently been resumed The 
findings here reported are based on the earlier data collected between 
1933 and 1941 

The areas chosen were the mumcipahties of Cordova, TaUsay, and 
Santander in the Province of Cebu (latitudc9'20" to ll'lS" N long! 
tude 123'20" to 124'6" E ) in which as a whole leprosy had been un 
usually prevalent A study by Dr Jos6 Rodriguez (1) had provided 
leprosy prevalence rates tor eadi municipality of tbe province, based 
upon the number of patients segr^ated over a period of 24 years. 
This study showed prevalence to be higli in Cordova and Talisay and 
to be low in Santander A preliminary survey by Rodriguez showed 
also that the inhabitants were unusually friendly and cooperative, con 
sidenng that segregation of bacteriologically positive patients had 
been enforced for more than 25 yeara Fur^ermore, church and 
municipal records of vital statistics were available which were of 
fundamental value 

The original objectives were simple (2) It was desired to lenm 
first of all, and necessarily by physical examination of all the in 
habitants, the true frequency of leprosy in these localities At the 
same time it was hoped to obtain a fairly accurate history of each 
household Such liistones would permit tlie estimation of the attack 
rates which had prevailed in each community and in households in 
which exposure to various types of leprosy had occurred Data were 
collected also regarding diet, prevalence of various types of insects, 
existence of other diseases, occupations, and other possibly pertinent 
matters 
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pblo after disco\ery, the lag between onset and discoreiy is irell 
known to be a matter of months in most instances and sometimes of 
years. For both communities, there was included a total of 27^3 
years of life ^sperienco of individuals subsequent to their first ei 
posure to leprosy m the household Among these persons there o^ 
cutTod ISO cases of leprosy, or an average attack rate of 53 cases per 
1,000 person years 

For comparison, there was a total of 307, CC3 person years for mdi 
riduals who had no record of exposure to leprosy in the houseJiold 
Among these there occurred 252 cases, or an attack rate of only OS 
per 1,000 Expressed as a ratio, the nsk for the exposed group vas 
more than G times that for tho<^ with no histoiy of household ei 
posure This ratio was about the same for males as for females 
(table 2) 


Table 2 — Annual incidence of ieprotv (all fortnt) based onfamdv bMioria^vf 
lAose exposed f« the househedd and for those not exposed bv age and /Of 
Cordova and Tallsau combined 



It was rather unexpected to find the peak of age incidence in 
snmo age group for fiiose exposed in the household as for those no 
subject to household exposure In leprous lion eliolds the 
nge at onset, nevertheless, was much earlier, the oge curve cloo 
sliarply after its peak Among the nojiexposed, on the other lan , 
the decline is gradual, cases continued to occur at more or 
same rate even m the later decades of life 
Jiisk of household exposure xn relation to type of primary . 
In table 3 a comparison is made of attack rates in households in ^ 
the type of primary case was (a) cutaneous (lepromatous), ’ 

or (c) unknown Tlie attack rate for nonexposed persons (d) i5 
for comparison , _ 

The highest attack rate (623 per 1,000 person years) ^ 

those exposed to lepromatous cases When the primary case 
neural the rate was only 1 6 Tlie risk for household ^5 

posed to lepromatous cases vvas about eight tunes that for pe 
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TiBu: 1 — Aieraffe annual Incidence me$ for Cordova and Tahiaj/ comSmed bv 
»ex and age 


AttaeV rat«s pet I 000 person years— 
Cordora end Tallsey comb ned 



■ For this and the (Qll<rwin|tabIcavberead]asUdfaiestragieMi Uieyare baaed on the total Ueexpenence 
ot both communjtiea 


Relationdhip hetvieen prevalence as estimated from cumulated tn 
cidenee rates and actual prevalence as determined in guiveys —li it 
be assumed that persons ^vith leprosy do not die off at a signiBcantly 
faster rate than the general population, and that incidence has le 
mained more or less the same during the period, then prevalence at 


1, after multiplication by the number of years m the respective class 
intervals, gives an expected prevalence rate of SO 3 per 1,000 at 25 
years of age This is remarkably close to the actual findings At 
the time of the survey the prevalence rate for persons 20 to 29 years 
Was found to be 39 6 per 1 000 for both communities But if the 
cumulation be continued beyond 30 years of age the earlier disap 
pearance of leprosy patients from the population, presumably by 
death is evident from the fact that the evpectnncy is considerably 
higher than the actual prevalence which was found 

Trend of the disease Earlier versus later period — An attempt was 
made to determine the trend of the disease by splitting the life ex 
perience into earlier and later periods (4) For the earlier, indi 
viduals bom between 1800 and 1910 were selected and their life ex 
perience was included only to the year 1920 For the later period, 
those bom between 1911 and 1925 were chosen and their experience 
w as included to 1935 It was found that the first group had an aver 
age period of obsenation of 141 years and the eccond an average 
period of 13 8 years 

Considering only lepromatous leprosy, the attach rates for the 
earlier and later periods, respectively, were for males 1 6 and 0 9 per 
1,000 per«on years and for f emales 0 8 and 0 3 per 1,000 person years 
These figures indicate a downward trend of the disease 

The risJi. of household ezposure— Although the segregation law 
requires the removal of bictcnologically positive cases ns soon as pos 
795008 — 49— TOl 1 24 
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between 10 and 15 years of age, 48; between 15 and 20 years, 30; 
and at ages over 20 years, only 13 per 1,000 The earlier the ex 
posuni,^ the greater the risk This is a commonly accepted opinion 


jects, and may be fondled by the leprous member of the family 
A clear relationship was also demonstrated between age of exposure 
and age at which signs of lepro^ were first noticed Among children 
exposed at ages under 5 years, the majority at time of birth, no Jep 
romatous cases were detected before they reached 6 years of age 
Between 5 and 10 years of age the annual incidence rate for these 
children averaged 7 9 per 1,000 T)ie rate increased to a maximum of 
17 8 per 1,000 at 10 to 15 years, and fell to 13 4 per 1,000 at 15 to 19 
years The rate for persons of 20 yeare and over who were exposed 
before 5 years of age w-is only 3 5 per IfiOO TIius the cxpenence, at 
successive ages, of those exposed in infancy and early childhood in 
these households shows that the highest incidence of lepromatous 

i ’ 5 found that 

) years hter, 

, years It is 

clear, therefore, that the determining factor is not merely presence 
m the household but the age at which exposure takes place 


brother, or sister 

SnSIUART 

A review is presented of certain epidemiological features of leprosy 
as observed in the municipalities of Cordova and Talisay in the 
Province of Cebu, Philippine Islands Segregation of bacteriologi- 
caJJy positne patients bad been compulsory m the Philippines for 
more than 25 years prior to commencement of these studies in 1933 
The risk of attack for persons exposed to leprosy in the household 
was found to be more than sue times that foi persons not Imown to 
' The risk was eight times 

vhen the primary case was 
vhen the primary case was 


neural 


1 •was posi- 
for those 
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not csposed, whereijs the risk lor those exposed to neural cases was 
only about twice that for persons who had not been subjected to 
exposure m their own households 


Table 3 — AftacX, raleg for leproiff per 1000 perton-peiws accordlnff to IVPe el 
primary and teettniarp eau 


Type ot leprosy la primary 

j Type of leprosy In serundary case 

IcDOncuiiaj 

Neural 1 Poinosrn 1 Total 

(si Cuttnsoos 

(b) Neural 

(c) Uoknova 

(A None (Kmalninp pspuJatlini) ^ 


1 1 1 

NQTt —Adjusted rates ere glyen ta {iueBt>>esn 




It IS curious that when Uve primary case was leptoitiatous the risk 
of contracting lepromatous leprosy (4 38) was about 2^ times the 
risk of contracting the neural form (1 70) , but when the primary 
case was neural the attack rates for the two types were about equal 
Further data on this question are necessary, but it may be that there 
IS a familial tendency toward tlie neural form 


males, the figure is actually 20 percent For females it is 14 percent 
Eestrioting the discussion to the expected preralence of lepromatous 
leprosy m persons exposed to lepromatous primary cases, cumulation 
of the rates to the age of 25 years yields a total of 23 5 percent For 
females the cumulation is only 8 percent 
Probably it has never been nppreciated that approximately one 
male in four would contract leprosy under these circumstances in 
Philippine communities Of the appioxsmate correctness of the 
figures there can be little doubt It is unlikely that more than the 
actual number of cases would be recorded on the schedules Un 


less, for all types of leprosy in males exposed m the household to 
lepromatous cases 

Influence of age at time of expomre — K definite relationship was 
established between age at tune of exposure and the probability of 
developing leprcisj ^6) Uve experience was restricted to the 

occurrence of the lepromatous type among persons exposed to lep 
romatous leprosy in the household, it was ^reerved that the average 
incidence rate for those exposed before 5 years of age was T 6 per 
1,000 per year , for those exposed between 5 and 10 years of age, 6 5 , 
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The investigator might visit a village, ask the head man how many 
people lived there and how many were known to have leprosy, see a 
few patients and pass on to the nest village Or, a central office might 
attempt to ascertain the number of known cases by means of a ques 
tionnaire sent to all of the registered physicians of a country or dis 
trict Such methods may reveal something of tlie regional distribu 
tion of the disease, but little else 
In 0 ^ value has 

been g n, but in 

other at piocess 

to be of much value * - _ » i i 

cidence may be gainec 
local chiefs could be 

examination , but in few places could anything like that be done 
The method employed by the Leonard Wood Sfemorial epidemi 
ology unit m Cebu, set up and advised by Dr Doull, was time con 
suming and expensive as it involved making a detailed census of the 
people m the region under examination, and examining them all 
The method has never been employed elsewhere, and the statistical 
data gained are there^re unique To what extent they may be ap 
plied to other regions and peoples cannot be said, for the variations 
are great However, the conclusions regarding the age factor in 
’ ■* with general experience, not 

The same is to be said of 
) bo hoped that such a study 
can be extended to permit answering the question of familial sus 
ceptibility, 1 e , whether the actual members of a leprous family are 
more susceptible than persons of other families living with them 
Tinally, the greater degree of danger from a case of the lepromatous 
typo than from one of the neural typo gives support to the practice 
of segregating only the former, lliough tlio fact that the^ statistical 
difference i 
solved que 

(‘closed”) , 

Olamficahon — fhe moat controversial question today is how cases 
should be classified It is a question of importance because-apart 
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lousehold to lepromatous leprosy developed the disease before reach- 
ng the age of 25 years 

These facts emphasize the peculiar danger which lurks m the im- 


ibjects or even transmission by some insect of restricted mobility 
night give a similar picture of concentration around the infectious 
’use 


(he hope that similar studies may be undertaken m other parts of the 
world in which leprosy is a problem 
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could not be present, the privilege has been given me of dealing 
briefly with that subject as well. 

The investigation reported by Dr Doull is unique. So called cen- 
suses and surreys of leprosy have varied widely in method and scope, 
but most of tliem have been of the superficial or “extensive” type. 
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the capacity to react m tins i^ay whereas lepromatoua cases do not 
Thus there is agreement with tlie histopathology, bacteriology, and 
prognosis of at least the cases of the “polar” types The test is not 
diagnostic, but it is indicative of prognosis , hence the emphasis placed 
upon it by the proponents of the South American scheme of clissifi 
cation 

Dr C B Lara (Philippines) Apart from the failure of attempts 
at the experimental transmission of leprosy to adult man and the 
lower animals and in the cultivation of the Mycohactenum leprae^ 
there has been difficulty in obtaining basic epidemiologic data This is 
duo to the prolonged and vsnable incuhttion period, great chromcity 
and variation in the manifestation of the disease, and its marked 
tendency to more or less complete spontaneous resolution, especially 
in its earliest stages 

An appreciation of some of the above mentioned difficulties led Dr 
C Manalang in iramla, since 17 years ago, to study the transmission 
of leprosy through a study of ifs pathogenesis from the early stages 
(in children of lepers) to eventual death or apparent arrest m the 


ultramicroscopic or virus stage of it leprae, the acict last uauiius 
bein * rganisms Therefore 

the a transmitter as the 

posi years) is susceptible, 


LU biilil LOuiuv-ky v u >4 

the latter’s sweat ducts 

Much work needs to be done before Manalang’s theory can be fully 
verified Jifore study of the morphology and biology of M 


Wars, independent of tliose stimmaiea uy uiu ^ e 

have yielded evidence tending to support some of fus conclusion 
Thus, among tJie children of lepers in Culion, observed frequently 
from birth, a ^ery large propoition at least 50 percent under age of 
p .V. ri nTTT Tidnilbted lesions before the age of 5 years ^In most 


investigation of the house conuu-u, oi le.*. 
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een accorded so impoitant a role In that scheme there were three 


aost workers m other parts of the world bat at the Habana Congress 
n April 1948 an attempt was made to reconcile the opposing views 
rhe proponents of the new scheme agreed to change the name “inchar 
cten tic to indeterminate and to reduction of that class from 
he status of type” to “group” and the opponents— or a majority 
)f them— made concessions intlieirtum Only a part of tl e resultant 
cheme was accepted by the Congress in plenary sess on end the 
ituat on today is more confused than ever 


leprosy was one of the few diseases other than syphil s to give positive 
results that complement fivation tests with various bacterial antigens 
caused certain workers to call leprosy sen universally reacting 
that many kinds of serolog cal tests e>en the most refii ed ones foi 
syphilis give positive results and that there is no diagnostic test 
From the earliest days of the tuberculin reaction also special inter 

oct TO s Inr,- TJ <I 1 t 


tuDerculous leprosy patients than amoi g comparable groups of normal 
people but the matter is of little practical importance Tlie many 
attempts to arrive at specific tests of this type w th products of cultures 
denved from leprosy lesions ( leprolins ) lave been qu te unpro 
ductive 

References to immunology today pertain primarily to a skm test 


JJharmendra) — it gives rise jn practically all definitely tuberculoid 
cases in many s mple macular ones and m varying proportions of 
normal people to a pap ilonod ilar reaction lesion which begins to 
develop after "lome ten dajs on the average^ sometimes goes on to 
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years or more IVe have continued the observations of Doull and his 
coworkers. We believe as many as 40 percent of children who develop 
benign leprosy recover spontaneously and without treatment Fur 
thermore, age at exposure and contact with the lepromatous cases is of 
supreme import^ice in the serious forms of the disease Of patients 
with lepromatous lesions and the prelepromatous macule (hazy 
patches of the Pliilippine workers) 75-85 percent giv e a history of con- 
tact within the same house with an open case Further, we have 
evidence that the lepromin reaction bears a direct relationship to con 
tact with an open case, as we have found the percentage of negative 
reactions in contacts increases m proportion to the closeness of contact 
with a lepromatous case 

It is on this basis that we have developed a preventive scheme, the 
principle of which is to segregate open cases from night contact with 
children This can be done m rural areas in India, because, except 
for the weaving community, the villager is out in the fields most of 
the day We therefore have set apart an area where all open cases 
from villages in the control area have to come and sleep at night. 
They are permitted to work in the fields in the daytime There is 
some evidence over the past 6 years that the disease is decreasing in 

1 • * • • • • 3 years practice m the 

, • • we have focused our 

interest on any possible influence of nutrition in the pathogenesis and 
epidemiology of leprosy It appears that leprosy occurs more fre 
quently among those people, and peoples, who eat plenty of semi 

ler 

id 

epidemiology of leprosy ^ ^ ^ 


remarks carry us back to the old fash theory ot nuLuunsuu, 
has been thoroughly exploded 
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he various leprosaria revealed that the probable source of the in 
ection, usually the mother, had bactenol^ically negative lesions m 
nany cases 

In the light of the foregoing observations, we feel that there is need 
for revaluation of the results of and the conclusions drawn from 
pidemiologic mvestigationa that have been earned out along the 
asual pattern of such work 

In about 200 cases among exposed cluldren of lepers born m the 
Culton colonj , the average ago at onset of the disease was about 20 
months In most of these cases there has been a fairly rapid and 
’ af the lesions from the third to 
of the cases there has been no 
lined apparently free from the 
disease for 6 to 14 years Aside from minute scars m some cases 
the healing of the lesions is apparently complete, from histopath 
ologic evidence It remains to be determined, however, whether foci 
of the infection remain m the lymph nodes and other deep structures 

The lepromin test has been earned out two to seven times in the 
past 10 years on our closely observed Culion children While most 


associated with concurrent or eubs^uent clinical deterioration or 
even a relapse 

Of particular interest was the observation that repeated lepromin 
testing (with suitable, simultaneous controls) of children still free 


have been found to react to the lepromin test m much the same manner 
as the exposed children of leprous parents All the above cited evi 
dence thus seems to indicate an upsurge of resistance above the age 
of 2 years, which continues to adolescence Whether this develop 
meiit IS a natural process or acquired, and whether it is general or 
specific as regards leprosy alone, remains to be investigated 
Dr EobektG Cochrane (India) I was very much interested in Dr 
Doull’s excellent and clear presentation. Particularly as this sop 
ports our findings in India We have a dime for the study of child 
leprosy which has now been in existence for 12 years W’e have 700 
children on the roll, of whom about 120 are on treatment, the balance 
are on observations, and many have detailed records covering 10 
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routine use of chaulmoogra oil m maximum tolerated doses as 
reported by Johansen (6), Faget (7) commented as follows “A 
smaller number of patients than usual were taking chaulmoogra oil 
treatinents^ either by mouth or by intramuscuhr injection Smce 


f the 
)Sy at 
rative 

results from chaulmoogri oil and the sulfones over long periods of 
time were analyzed Such a marked superior therapeutic action on 
the part of the sulfones was demonstrated, m early as well as far ad 
vanced ca^es of lepromatous lepro^, (hat chaulmoogra oil no longer 
seemed to have a place as a routine treatment for this type of the 
disease bince lepromatous lepro^ constitutes approximately 85 
percent of the patient population at Carville and the rcmaimng 15 
percent either respond ns well without treatment as with treatment or 
do as well with sulfones as with chaulmoogra oil, a change in routine 
treatment was indicated, and accomplished Chaulmoogra oil, it 
appears, enjoye ' ’ i ^ ca +Ti<^ 

lack of more ef ** • 

of this opinion 

and its derivatives are of little or no value” in leprosy 
It must not be inferred from this reversal of policy in treating 
leprosy that chaulmoogra oil is no longer considered to be of any 

value. ^ I * . _ H V .. J „rsy. 

extent c t 

chaulmc ^ 

alone Also, leprologists who report the greatest success with chaul 
moogra oil advocate intracutaneous administration of the drug 
Smce this method of administering the oil proved to be impractical 
in the CarviUe group of patients because of the tedious nature of the 
procedure, the associated pain, and the extensive skin mvolvement 
usually present, it might be that recent advances m injection teclinique, 
ouch as the hypospray (9), might make mtracutaneous treatment with 
chaulmoogra oil feasible 


Sduvne Danes 

The use of promin, diasone, end promizolo in the treatment of 
lenrosv has been quite extensively reported m the world medical 
literature When first reported (10) promm was regarded to be 
therapeutically more effective mleprosy than any treatment previously 
tried at Carville This opinion still prerails not only ior promm but 
for diasone and promizole as well 



STUDIES ON THE THERAPY OF LEPROSY 


redekickA Johansen, M D,F A C P,‘Padi/T Erickson, JI D ,* 
U S Marine Bospital (^atlonalLeprosartum)fOarville,La 

Of a score or more experimental treatments employed m human 
prosy at CaiviUe only two, chaulmoogra oil and the sulfone drugs, 
ave proved worthy of more than passing consideration Chaul 
loogra oil, of course, had been an established treatment in leprosy 
mg before its use in this country It was considered experimental 
nly in the sense that it had not had an extensive and critical clinical 
rial m tins country prior to its use at Carville The sulfones, promm, 
lasone, and promizole, on the other hand, were first used m the treat 
lent of leprosy at the National Leprosarium They are now grad 
ally becoming recognized in other countries as efficient therapeutic 


CuAUtMOOCRA Olt 

The expenencd with chaulmoogra oil might best be summarized 


noogra oil is being continued m a large group of patients, and while 
ao spectacular results have been obtained either with the oral ad 
ministration of the crude oil or the intramuscular injections of its 
etliyl esters, it appears that definite improvement has followed in ft suf 
ficiently large percentage of cases to encourage the patients m the 
continuation of the treatment ” Hasseltine (4) in 1938 stated “A 


ment of leprosy, said ‘ Although there was no further evidence of 
definite specific action, the impression persists that the chaulmoogra 
oil products are of some benefit m lepro^” In 1916, after the ex 
penmental use of the sulfones for a period of 5 years side by side with 
‘Medical director U 8 Public Ilealtb Bwdlc>I«fllc«r Id ebarte 

» Senior lurfeon D S PobUe Health Service 
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injected into rats can still be found 18 months later retaining their 
acid fastness It is possible tliat dead bacilli may remam identified 
in the skin for several jears following recession of specific leprous 
lesions from treatment 

Rest periods from drug administration are observed every third 
week in the case of promm and for a period of 2 weeks every 2 months 
in the'ease of diasone Although it might be expected that drug sen 
sitmty would be produced by such n routine, this has not been our 
experience Blood and unne sulfone level determinations have proved 
that rest periods are not only desirable but necessary to avoid toxic 
manifestations 

Unusually high concentrations of promm m the blood and urine 
have been found m several patients 0 days following the last dose of 
the drug, and one patient who had taken the drug for 6 years had a 
unne concentration of 0 7 milligram percent after an enforced rest 
period of 4 weeks during which time no sulfone or sulfa drug had been 
administered (14) It has been shown in the case of sulphetrone, a 
related sulfone, that greater concentrations of the drug were encount 
ered m the skin m some cases than in the blood stream (15) It can 
be assumed from this ob«ervation that other suJfones as well, such as 
promm, diasone and promizole, are stored in the skm, and it is possible 
also that the liver acts as a storage reservoir Rest periods presum 
ably allow the release of solfones from storage depots before critical 
levels are readied 

Another essential feature in the proper administration of the sul 
fones IS to initiate treatment* with comparatively small doses The 
mitial dose of promm should usually not exceed 1 gram and that for 
diasone 0 3 gram A period of 2 to 4 weeks should elapse before the 
maximum dose is attained Initiating treatment with maximum doses 
1 « ► «ii(r -Fehrilo pnisndps in the case 


0 


occurred m some of our patients Ihcse occurrences weie uiiuynut 
edlv sensitivity reactions to promm and not lepra fever All of these 
^ , — At. — )i /n ni tnOl gram) bare 


jses of the drug 

. loses of diasone 

dereJoped hamstana mtiiout u-yKianuiia o *-is not occurred 
after initial doses were kept low Also, a large number of patients 
are apt to develop gastric intolerance if initiated on maximum doses 
of diasone before tolerance to the drug has been developed 
It has been argued that .V fepm is apt to develop resistance agamst 
.V treatment is not initiated with maximum doses and such 
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Promin, diasone, and pronuzole are all derivatives of diamino 
diphenyl sulfone It appears, but it is not definitely established, 
that diamino diphenyl sulphone, the diemical group common to all 
these drugs, is the active principle 

Promizole is synthesized wiUi much difficulty (11), and because 
of this fact and because it shows no therapeutic supeiionty over the 
other sulfones in leprosy (12), its use may not be extended beyond 
present commitments, and farther discussion of this drug will not 
be attempted here 

Kapid or spectacular cures are not seen from the use of sulfone 
drugs nor are they claimed to be specific remedies On the contrary, 
they work slowly Definite objective clmical improvement does not 
appear until after 3 to 6 months of treatment. As a rule, this is first 
noticeable in mucous membrane lesions, then in skm lesions, fol 
lowed by an exceedingly slow reduction of M lepras jn these lesions 
as demonstrated in shin and mucous membrane smears Improve 
ment m these features of the disease are progressive, with few if any 
relapses Evidence has also accurauUted over a period of years that 
bone lesions presumably due to the direct action of U leprae heal 
' 1 Tould be expected from spontane 

I ' 'll influence le exerted on bone ab 

■ * c ion of neural lesions (13) The 

most remarkable or unusual feature, however, to those who are ac 
quainted with the unfavorable progression of the disease in many 
ca«es under chaulmoogr-x oil treatment, is the almost universal im 
provement seen under the sulfones and the fact that the disease seldom, 
if ever, appears to become worse 

From toxicity etudiea and blood and urine sulfone level determina 
tions, when correlated with therapeutic effects obtained, it has been 
found that a daily dose of 5 0 grams intravenously in the case of 
promin and 1 0 gram orally m the case of diasone consistently gives 
good results In general, the npidity of objective clmical improve 
ment is m direct proportion to the intensity of treatment, large doses 
producing faster regression of nodules, infiltrations and ulcerations 
than low do^es Individual variation to this rule, however, has been 


leprous lesions does not seem to be appreciably accelerated by large 
doses of the drugs This has been demonstrated in a group of 10 
I atients treated intensnely with dcses ranging from 7 5 to 15 grams 


by as much as 2 months This may bo clearer to our understanding 
when It IS recalled that human leproqr bacilli killed by boiling and 
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'iippressire effect on expemnental tuberculosis an the guinea pig, j 
stud} or ^vhat value streptomycin might have in clinical leprosy wa 
undertaken by Faget et al ( 10 ) 

Ten cases^of lepromatous leprosy were subjected to intramuseulai 

’ ’ ’ doses foi 

} 1 gram 

• I contm 

uously for 11 months, two cases for 8 months and three cases for 1 
months, two cases had treatment intermittently at first, because of 
sensitivity to the drug, after which one was oble to continue with full 
doses for II months (he other tolerated only 0 5 to I gram daily for6 
months In addition to streptomycin, five of these patients received 
sulfone treatment, four promm and one diasone The four who re- 
ceived promin had previously been on that dnig for several months 


’ s on the im 

ions of seven 

of the patients under treatment, two remained stationary, and one 
became slightly worse Nasal ol^ruction and epistaxis were checked 
in a few cases and healing of a leprous ulcer of the soft palate oc 
curred rather rapidly m one patient The improvement that did occur 
all happened diinng the first 2 or 3 months of treatment After this 
the condition of the patients remained stationary and that of one 
became worse It cannot be definitely said that the improvement 
noted was more rapid m those patients who were also taking snlfones, 
f ► * u rt wu" trpatment 

rane lesions 

■ cm for scab 

bing lesions of the raucous membrane of tne nobo wuich had been 
causing obstruction to breathing and epistaxis over a period of years 
Partial relief was sustained after 3 weeks on a dose of 1 gram strep 
7 'jt.a nrufe symptoms of pain and 

I irido cychtis has also been 
oatients to whom streptomy 


laius were severe and frequent 
all patients, malaise and fever, 
km eruptions were troublesome 
t impaired hearing occurred in 
its still complain of vertigo, 


especially in going from a light to a dark place, ll, 14, 14, and 15 
months respectively after discontinuation of streptomycin Eosmo 
philia was unusually intense, varying from a low of 5 percent to 
individual heights of 42, 48, 47, 54, and 65 percent, coromencmg withm 
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on maximum doses of promin as roatinely giren vnth the doses later 


continuous m spite of rest periods and thus deter development of 
resistance of the organism against these drugs 
Bed and v?hite blood counts and unnalyscs have been performed on 
our patients at regular 3 week intervals This has been essential 


followed These laboratory tests can possibly be eliminated, except 
perhaps during the first month of treatment, provided iron therapy is 
given routinely 

Best periods and proper initial dosages, it is felt, have materially 
contributed to the low toxicity record experienced at Carville from 
the use of sulfone drugs When it is considered that a number of our 
patients have taken as much as 10 pounds of promin over a period of 
6 years without a single toxic reaction except a low grade 
anemia, the apparent innocuousness of these drugs when properly 
administered can be readily appreciated Unlikely as they are 
to produce toxic effects, they should not be abused by pushing 
dosage to the limit Good therapeutic results have been oSserred on 
comparatively small doses This suggests that minimal effective dose 
determinations should be ascertain^ where cost of drugs is of para 
mount importance 

The mode of action of the sulfone drugs is not definitely known It 
has been felt that the diammo diphenyl sulfone radical is tlie active 
principle which produces a bacteriostatic action upon M lepra. An 
other belief is that these drugs depress the red blood cell count 

Cl _ _ > . ^ 4 
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therapeutic measures were invariably disastrous Improvements 
'^ould subsequently succumb to further progression or rela 
of the disease Interest has been revived in such procedures for 
relief and prevention o' * 
will be more successful , 

fone therapy, however 
physical deformities bi 

early treatment supported by whatever corrective measures are at 
doctor’s disposal 

It is felt without equivocation that the sulfones must bo regarc 
the treatment of choice at present for leprosy in this country Th 
drugs however, are not the complete answer to the treatment pr 
lem in leprosy Further search should be made for quieter acti 
therapeutic agents Antibiotics having a demonstrable bactenosta 
effect on acid fast organisms warrantiurther investigation as do n 
and related drugs of the sulfone senes 

Conclusions 

Sulfone drugs have been found to be an effective treatment for 1 
rosy Their therapeutic action is considered to be superior to cha 
moogra oil and its denvatives administered in maximum toleral 
doses intramuscularly and orally 


To secure the best therapeutic results with a minimum of toxic effei 
sulfone treatment should be initiated with small doses which a 
gradually increased as tolerance is developed, and rest periods shou 
he observed 

Increased cost of sulfone drugs over chaulmoogra oil is large 
mitigated by their reducing or making unnecessary expenditure f 
the care of complications associated with the disease FetenmnatK 
of mimmal effective doses is of value where cost of drugs is of par 
mount importance 

Streptomycin and other antibiotics having a demonstrable bacteric 
static effect on acid fast organisms warrant further tnal m lepros 
as do new and related drugs of the sulfone senes 

Although not considered specific remedies, sulfone drugs must b 
regarded the treatment of choice for leprosy at present. 
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Streptomycin, in large and continuous doses produces toxic mam 
festations too severe m comparison with results obtained Unless this 
disadvantage can be overcome, streptomycin must be classed as of 
doubtful value for sjstemic use m leprosy In low concentrations it 
has been found to be of value when used locally as a solution or in a 
water soluble ointment base on leprous and trophic ulcerations (20) 
Local imtation maj occur m retreated cases unless low concentrations 
are employed 

Discussion 

The improved status m which the patients at Carrille find them 
’ ’ * ’ ’ of the chaul 

upenority of 
leprosy Im 

. been of Eu 

ropean, American, or Oriental extraction Sufficient saving has been 
accomplished in the decreased need for bandages and materials for 
the proper care of ulcers to cover the cost of the new drugs employed 
Only one tracheotomy has been performed during the sulfone regime, 
and this was on a patient as yet not treated with a sulfone Trache 
otomy during the chaulmoogra oil days was a rather frequent 
procedure 


where they were formerly absent, and erasure of cicatricial and re- 
dundant distortions of the face are the most common reconstructions 
attempted 

During chaulmoogra oil days results from orthopedic and physio 

T9508S— 49— T«l. 1 25 



P«:W DEVELOPMENTS DV THE THERAPY OF LEPROSY 

R (r CocuitAyr, Medical Secretary, Mission to Lepers, Uonorary 
Director Leprosy Campaign, Madras, Honorary Medical Superin- 
tendent, Lady 'Wtlhngdon Leprosy Sanatorium, ChingUput, Lee 
turer tn Leprosy and Dermatology, Christian Medical College 
Vellore, South India 

I appreciate the honor and privilege of presenting this paper on 
“New Developments in the Therapy of Leprosy” and would remind 


administer, is of little practical vain© except as a guide to further 
research 


leprescnts that form of progressive disease in which the tissues of 
the bodj are unable to organ!«e an effective defense I believe that 
without active multiplication of the My leprae m the conum of the 
skin It IS impossible to develop lepromatous leprosy Tins, therefore, 
means that the strategic point of attack against the My leprae is m 
the cutaneous tissues Hence a drug to be effective must either be 
injected into the conum, or be concentrated in sufficient quantities to 


therapy was dependent on the dosage of the drug and on its proper 
administration 

Further, tins authority states that lie believes that any method of 
hydnocarpus therapy which does not include intradermal injection, 
or in winch the patient receives less than 400 cubic cei^imeters of the 
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tho past SYs yeais Promm was 6rst used, then diaoone, and finaDy 


diaramodiphenyl sulplione derivatucs are effective in lepromatous 
leprosy While these remedies show marked clinical improvement in 
this type, the bactcriologic improvement is not commensurate, and is 
\ery much slower 

Promm {diamtnodiphenyl sulphone dextrose toditm sulpkonate) . 

This appears to be unsuitable for routine use in Indian patients All 
our cases on this drug requested that it should be discontinued on 
account of a feeling of weakness, and, in two cases, of progressive 
anaemia It must, liowever, be pointed out that at Camlle the 
majority of patients arc on promm 
Diaaone {diarntnodiphcnyl tvlphone formaldehyde sulpkonate) — 
Tho majority of cases showed significant clinical improvement, but 
in 8 out of 30 cases the clinical condition was either stationary or 
worse Tlic bacteriologic condition showed no improvement or had 
deteriorated in 12 out of 30 Admittedly the average period, 19 
months, was too short for definite conclusions to be drawn No case 
had become bactenologically negative in this period We noted, how 
ever, that in the dosages given there was a marked tendency, 18 out 
of 80, for the drug to precipitate lepra reaction with erythema nodo 
sum like lesions In the majority of cases these reactions subsided 
when treatment was contmu^, in 4 the condition was severe, and 3 
had to discontinue diasone because of the persistence of reaction 
Sulphetrone {diavunodiphenyl sulpfume phenylpropylamtnoteira 
sodium sulpkonate) — IVo agree with the opinion expressed by Whnr 
ton (1947) that sulphetrone appears to be more rapid in action and 
less liable to produce lepra reaction than any other member of the 
sulphone group of drugs at present in general use Out of nine cases, 
in only one was tlie reaction condition severe enough to necessitate 
the discontinuance of treatment Eight coses were much improved in 
the clinical condition and in their bacteriologic state, while in one the 
bactenologic state deteriorated and the climcal condition remained 
stationaiy Tlie average period in which these results were obtained 
« „ 1 17 W *1 A ocono T1 « dosages of sul 

diasone com 
these periods 

Therefore, apart from the inconvenience of taking large doses, sul 
phetrone appears to be, at present, the sulphone derivative of choice 
In the sulfone drugs we have a new and powerful remedy for ad 
vanced and moderately advanced lepromatous leprosy, but m India 


Therefore, it is recommended that for the present sulpuone tnerapy in 
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national Congress of Leprosy, I presented evidence that, as far ^ our 
cases m India were concerned, by intensive intradermal injections 
combined ivith subcutaneous injections of hydnocarpus oil in a dosage 
of 15 cubic centimeters per week 50 3 percent of our early lepromatous 
^ ’ — -‘-ndards 

irs are 
hs It 
itema- 


In reviewing modern therapy in lepiosy, it must be admitted that 
even the most enthusiastic advocates of hydnocarpus oil have not 
been altogether satisfied and have viewed with considerable uneasiness 
the high rate of relapse after recovery To these workers the relatn e 
lack of success of the hydnocarpus remedies in these cases, and in 


racial groups than in the Indian or African The modern advancer 
in sulphone therapy are, therefore, greatly welcomed In discussing 
these remedies, however, a sense of perspective must be maintained 
lest there should be a repetition of the uncritical entliusiasm of 25 


phone This substance has been known for many years, but up to 
now lias been considered too toxic for human use Feldman and 
Hinshaw (1940) reported the effectiveness of promm, a derivative of 
diaminodiphenyl sulphone, in the tieatment of experimental tubercu 
losis This was followed by reports by Fagetet kl (1943) that promm 
had a definite action on the the Vy leprae and successful results were 
claimed in lepromatous leproqr nns earlier work wa« followed by 
further publications by Faget ct al (1945 and 1917)j Fernandez 
(194G), and Muir (1947) both on promm and on another derivative 
of diaminodiphenyl sulphone, diasone Wharton (1947) reported on 
a new derivative, sulphetrone, and claimed that it was less toxic and 
more effcctn e than either promm or diasone. 

In order to endeavour to evaluate the present position of the sul 
jihone remedies I shall briefly discuss the expenmental work we have 
done m Madi is, and then pass on to what may be important further 
developments m the administration of these dntgs We have been 
investigating the place of sulphones in the therapy of leprosy for 
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ad\ anced lepromatous case, with the definite possibility of complet 
relief of the distressing complications associated with lesions of th 
nose and throat, the present methods of administration have certai 
definite disadiantnges. These are (1) Oral adraimstration w un 
satisfactory, because the esact amount of the drug absorbed canno 


vantages because it needs trained personnel not readily available ii 
India and the Hast, and it usually results in rapid absorption, bu 
equally rapid excretion 

It IS surely logical to expect a drug for leprosy treatment to be sole 
at a reasonable price, and possible of administration in a practice 
but economical v aj Oral administration is extrav sgant — intravenou 
medication, costly 

Tor the above reasons, and because wc believe that the corium ol 
the skin IS a strategic point of the attack against My leprae, we 
searched for alternative methods of administration The first modifi 
cation of sulphone therapy was by intradcrmal injection ^Ve used 
' 'ohono (15 percent) as a 
In order to test the efficacy 
the concentration of sul 
phones in the skm, expressing our results in milligrammes per gramme 
of skin tissue For comparison tre estimated t?io sulphone content of 


penment started bj gi\tng a 
phenyl sulphone in aracJws mJ 
jection Later wh 
sion of pure culphe 
(croundnut) oil 


26 percent suspense « ui « ^ 
(ground nut oil) b/ subcutaneous m 
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reserved for tiie more advanced lepiomatous cases, for those cases 


of advanced lepromatous cases after a year’s treatment, this apphes 
particularly to nasal and laryngeal lesions , bacteriologic improvement 
IS much slower and negative results cannot be expected under 3 to 
4 years There la still some doubt whether a significant number of 
advanced lepromatous cases becmno negative even after this period 
Further, all patients on sulphone therapy should be warned that a 


mum of 6 tablets per day is reached In the case of sulphetrone, our 


at their maximum dosages for prolonged periods, one year or more, 
without intervals for rest unless there are signs of intolerance These 


iSimiiarly, the hope held out that streptomycin might be more effective 
in leprosy has not been sustained Kot only does it appear, so I have 
been told, not to he as effective as the ailphones, but its toxicity in the 
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It IS evident tint the advances m chemothenpeutic and antibiotic 
substances hold out great promise that at long last the therapeutic 
conquest of lepromatous leprogr may be within sight In mating 
sucli a statement, however, the temptation to excessive optimism 
must be resisted, and, therefore, the leprologist is urged not to dis 
card the hydnocarpus remedies but to continue to search for more 
effective chemotherapeutic and antibiotic agents, ever bearing in mind 
that no remedy will be of ultimate avail unless practical of admin 
istration and reasonable m price 

tha 

lep 

1 1 _ J fp ^ J, t « » *1 a 


due to tissue damage has not been suflicientJy stressed lo cure leprosy 
and permit patients to be ostracised, a drag on society, a misery to 
themselves, physical and mental wrecks, is no credit to us or to the 
society m which wo live 
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We are well -iware of tlie dangers of using diaimnodiplienyl snl 
phone suspensions, and, therefore, until more work is done we are 
not ready to recomipend extensive trials of tins drug The above 
dosages, however, appear to be well withm the limits of toxicity, 
for m no case did the blood concentrations rise above 2 milligrams 
percent Our preliminary results furnish evidence that not only 
are these remedies effective, but a very much smaller dose is required 
for equivalent and m some cases more marked clinical and bacten 
ologic results, (70 grams of diaminodiplieiiyl sulphone as compared 
to 2,470 grams of sulphetrone, and 700 grams of diasone) and the 
average time taken to effect these results is shorter The average 
time taken with the sulphone snspensions was 11 months as compared 
to 16 months with sulphetrone We have reason to believe that 
emulsions of sulphetrone in arachis oil will give equivalent results 
with mucli less danger of toxic complications It seems, therefore, 
appropriate to recommend that this line of development m sulphone 
therapy be further investigated I am of opinion that if our findings 
are confirmed some of the disadvantages of sulphone therapy will 
be eliminated 

Another senous drawback to sulphone therapy, as has already been 
mentioned is the tendency to the precipitation of lepra reactions m 
the early months Sometimes this distressing complication is so 
severe that this therapy has to be abandoned 

Recent work by Wharton and the Carville workers indicates that 
certain antihistaminic drugs when given along with sulphones, may 
control this condition buch a discovery would be of the greatest 
importance for it would bring sulphone therapy within the reach of 
the most active lepromatous cases 

No account of the development of therapy in leprosy would bo 
complete without reference to the increasing importance given to 
the possible additive (synergistic) effects of a combination of reme 
dies While streptomycin has been discarded for prolonged use in 
leprosj, It may bo found useful in this connection if given during 
rest periods in sulphone therapy, for not more than 1 month, and in 
smaller dosages In this connection, the recent work of Feldman 


ga 

IS 

ac 

pri>.ipuiue icpia reaction of the erythema nodosum type, and, there- 
fore, may prove of value if such reactions can be controlled 
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tentJon is being turned to tlie possibilities of combined use of differ 
ent drugs, certain workers aie using, among other things, corabina 
tions of sulfones, and a few of them combinations of cliauhnoo'Ta 
and a sulfone “ 

IVom the practical aspect the present situation arouses some ap 
prehension on tlie part of those who cannot employ the new drugs 
for routine mass ti eatment, but have to rely upon tlie old chaulmoogra 
(hydnocarpus) preparations— -and sec real aaluo in them, when pi op 
erlj employed It would be most unfortunate if the propaganda for 
♦he new drugs in medical and lay publications should serve to dis 
*1 ^ t ’moogra must still be relied upon 

' the last 2 years we have tre ited 52 

• ults hare been excellent I should 
like to stress also the social aspects of leprosy With the more effec 
ti\e therapj now available, I recommend a propaganda campaign 
so that patients will seek medical ndvice- The cost of the sulfones 
IS still high and I should like to ask this meeting to suggest to the 
International Leprosy Association that an international formula be 
reached "O there will be a uniform price throughout the world 
Dr R G CoaiRAVE (India) Both Dr Johansen and the other 
speakers who hare giaen almost unqualified support to sulfone ther 
apy have been working under conditions which have not been favor 
able to the administration of chaulmoogra oil The majority of cases 
which these workers haie treated are advanced lepromatoiis Dr 
Sloan of Hawaii, from his reference to the necessity of tracheotomy 
has evidentlj been dealing witli advanced lepromatous lepiosy I 
believe that no one disputes the supremacy of the sulfones in advanced 
lepromatous leprosy To judge the effectiveness of a remedy by the 
enthusiasm of the patients is deceptno because whenever good results 
are reported patients who have suffered years from a chronic disease 
are liable to lose their sense of balance Nevertheless, while one 
would use the sulfones wherever possible, care must be taken not to 
* 1 - -ne Tie TcifJpcnrcad use of these drugs in India 
vhich will be almost impossible 
IIS Conference that propaganda 
IS a two edged weapon Until 
methods of admimstration are aiscoiered winch are more suitable foi 
and the cost of the. dcuga is within reach of aU 


is unsound, treatment may be a valuable najmicL lo picvt^ - , 
the keynote must always be the prevention of contact of open cases 
.. tv. Lei If 1 V oersons particularly children 

1 1. ^ .-oas 

ve 

ment with the sulfone group oi 
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Abstract or Discnssioxs 

Dr N R Sloah (Hawaii) At Kalapapa on the island of Slolokai 
we have used sulfones for about 2 years I agree with all that has 
been said about their value One good evidence is the attitude of 
the patients themselves They have ulcers of years standing cleared 
up withm several months, tracheal tubes remoied, visual failure 
arrested — and they are enthusiastic We used to do 8-15 tracheot 
omies a year, but did our last one a year ago In the last year four 
children, 6-14 years of age, have been brought in by relatives on the 


Dr H W Wade (United Slates) Tlie present situation in the 
therapy of leprosy is unparalleled in that no one who has employed 
the sulfones has rendered an unfavorable report At every center 
visited in » recent tour of South Amenca there was nothing less 
than enthusiasm, on the part of the patients as well as tlie physicians 
Much emphasis was laid on the rapid amelioration of lesions of the 


which began about 7 years ago Dr Lauro de Souzn Lima, of 
the Padre Bento leprosarium in Sao F^ulo, is second as regards time 
and first as regards numbers of patients treated — a total of 1^87 
since 4V(! years ago According to Ins report at the Habana Congress, 
in no case under treatment had the disease progressed, less than 4 
percent of 841 lepromatous cases had failed to improve in some 
degree, and in 23 percent the lesions had cleared up (in CC percent of 
00 “incipient” cases) He pomteil out, however, that not a few c iscs 
improve only to a certain point and then become stationary Also 
that bacteriological improvement does not parallel the clinical im- 
provement In 50 percent of 150 biopsy specimens from the sites of 
subsided lesions bacilli — more or less greatly modified in appear 
ance — were still to bo fnnufl T* ,e 1 1 — 


teacnea More rapidly acting drugs are needed, or drugs with higher 
ultimate effectiveness, or more effective methods of treatment At 
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Session 1. VIRUSES IN GENERAL 
Monday, May JO — ^:15 to 4:10 p. m 
Aitditonum of N'attonal Mweum 

llie meeting was called to order bj Dr. John R Paul, convener, 
with a vvortl of welcome to those present and a bnef renew of the 
pertinent parts of the rules of procedure winch were adopted at the 
opening plenary session Dr. Paul introduced Dr. Janies W, Colbert, 
Jr, assistant secretary, and reqtiested the speaters to turn orcr their 
manuscripts to him OfBeers were then elected to the three positions 
of chiirman and Tice chairmen The officers of the section were: 

* X’ T’ ' »o *1 m. 


Tlie following papers were presented to the section: 
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I accept Dr Wade's remark aboat the change of tissue reaction 
from leproma to tuberculoid with a certain amount of mental res 
ervation Personally, I should not be willing, m as important a 
matter as this, to accept the eridence on a clinical history that a case 
had been preriously leproma, without seeing the section from the case 


but healthy skeptical attitude 

Di? J S K Both (United Kingdom) All of the work done on the 
sulfones lias been done on hum in beings No one has yet cultivated 
the leprosy bacillus, nor haie we been able to infect experimental 
animals This is a highly important subject, and one that should 
receno extensive study 

Closi>o Remarks op the Chairman 

Dr J S K Botd It is now my sad lot to make the closing remarks 
of this section I am sure that 1 express the general attitude as I 
thank all of the speakers We liave enjoyed their papers and have 
benefited from tliem Wo also have profited from the more intimate 
and more mforni-il discussion, as well as from the personal contact'} 
vre have made or solidified 

I wish to express my thanks to the vice chairmen of this section, Dr 
ileyer and Dr Sokhey I also wish to thank Dr Turner, our con 
vener and able secretary, and his assistants. Dr Eeynolda and Mrs 
Smith And now, it’s time to say — Farewell and till we meet again 
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Spotted wilt, tomato bushy stunt, corn mosaic, cucumber mosaic, and 
sugar cane yellow stripe Bacteriophages, which are agents capable 
of causing the lysis of bacteria, are now regarded as \iruses 
The viruses have been separated ns a special group of infectious, 
disease producing agents by means of sea eral general properties, no 
one of which is, hon ever, exclusn cly characteristic of viruses Never 
theless, no great amount of difficulty has been encountered in the segre 
gation of the virus group Viruses arc characterized by their small 
size, by their ability to reproduce or multiply when within the living 
cells of a given host, by their ability to change or mutate during multi 
plication, and by their inability to leproduce or grow on artificial 
media or in the absence of specific living cells The sole means of 
recognizing the existence of a virus is prov ided by the multiplication of 
the virus, which is, of course, usually accompanied by manifestations 
of disease Viruses spread from diseased to normal susceptible hosts 
by different methods Some are transferred by direct contact, as when 
a diseased leaf is caused to rub against a healthy leaf by a gust of wind, 
or when a normal person or animal comes into direct contact with a 
diseased person or animal Such viruses can usually be spread by 


In some cases a highly specific intermediate hosl is necessary, and a 
more or less definite period of incubation within this host may be re 
quired before it can jiass on (he nnis 
Beproduction, mutation, and metabolic activity have long been 
legarded as unique and special properties of living organisms V hen 
viruses were found to possess the ability to reproduce and to mutate, 
there was a definite tendency to regard them as very small living 
organisms, despite the fact that the question of metabolic activity 
remained unanswered Because of their small size they could not 
be seen by means of the ordinary light microscope Although this 
fact puzzled some investigators, it was pushed aside, and for over 
30 years’ interest in virus research was centered about the discovery 
of new viruses and on studies of the pathological manifestations of 
viruses Around 1930 Elford began his important work on the filtra 
tion of viruses through graded collodion membranes He demon 
strated that different viruses possessed different and characteristic 
sizes, find that same viruses lyere as iarge as about 300 ra^, whereas 
others were as small at 10 m>i It w as soon realized that the acceptance 


and digestion and the general metabolic functions usually assocuiea 
with life could be contained withm structures as small as 10 mM, espe 
cially since protein molecules larger than 10 m/t were known It can 
be seen from figure 1, which lUustrates the relative sizes of several 



THE NATURE OF VIRUSES 


Wendell JI Stanley, 7 he Roehef tiler Institute for Medtcdl Research, 
Prtn€eton,N J 


cepted The cause of infectious disease remained a mystery for hun 
dreds of years Even the wonderful work of Leeuwenhoek and his 
description of small animals and bacteria during the years from 1676 
to 1683 failed to result in proof of the relationship between bacteria 
and infectious disease There was, of course much speculation, and 
during the latter half of the nineteenth century great controversies 
arose over the germ theory of disease Then through the brilliant 
work of Pasteur, Koch, Cohn, Davame, and others, it was proved 


Tlius, when m 1802 Iwanowski discovered that the juice of a plant 
diseased with tobacco mosaic remained infectious after being passed 


observations failed to attract attention However, 6 years later, the 
filtration experiment was repealed and extended, independently, by 
Beijermck, who immediately recognized the significance of the results 


Plant 

virus diseases include tobacco mosaic, peach yellows, aster yellows, 
potato yellow dwarf, alfalfa mosaic, curly top of sugar beets, tomato 

3S5 



388 


TROl>ICAL >I£DICINC AND MALAMA 

vjwses and certain reference materials, tJiat the nruses overlap 
With respect to size, not only with protein molecules but also at the 
other extreme with accepted living: organisms For example, several 
Viruses are smaller than certain hemocyamn protein molecules, and 
several viruses are larger than the pleuropneumonia orgamsm, which 
IS an accepted living org'ijnsm capable of growth on artificial media 
The fict that, witli respect to size, the viruses overlapped with the 
organisms of the biologist at one extreme and with the molecules of 
the chemist at the other only served to heighten the mystery re 
garding the nature of viruses It became obvious that a sliarp line 
dividing living from nonliving things could not be drawn, and this 
fact served to add fuel for discussion of the age old question ‘ What 
18 life?” 

Attempts to leam sometlung about the nature of viruses through 
studies on their general properties began witli Beijermck’s work in 
1898 and were continued in different laboratories for over 30 years 
without too much success • 

portant contributions, perl • 

of Vinson and Petre during 

showed that tobacco mosaic virus could bo subjected to soversl kinds 
of chemical manipulations witliout loss of virus activity Never 
theless, m 1932 the true nature of viruses was a complete mystery 
It was not known whether they were inorganic, carbohydrate, hydro 
carbon, Jipid, protein, or organismal in nature It became necessary, 
therefore, to conduct experiments which would yield information of 
a definite nature Tobacco mosaic virus wos selected for these initial 
etpenments because it appeared to provide several unusual advan 
tages Large amounts of highly infectious Btarting material were 
readily available, and the virus was known to be unusually stable 
rurthermore, it was possible to titrate or measure the amount of 
this virus in a preparation with ease and rapidity and with great 
accuracy During the course of a wide variety of early exploratory 
experiments, it was found that the enzyme pepsin inactivated to 
bacco mosaic virus only under conditions under which pepsin is ac 
tive as a proteolytic agent It was concluded that tobacco mosaic 
virus IS a protein or very closely associated with a protein which could 
be hydrolyzed by pepsin With tins as a lead, efforts were made to 
concentrate and purify tobacco mosaic virus by means of the methods 
previously employed in work with proteins By means of a combi 
nation of procedures involving saltmg out, isoelectnc precipitation, 
and adsorption on and elution from an inert material, a crystallme 
material was obtained which possessed the properties of tobacco 
mosaic virus This crystalline material was found to be a nucleo 
protein with rod shaped molecules or particles about 280 m^i by 15 ran 
in size and with a molecular weight of about 40,000,000 Earlv 
skepticism that a virus could exist in the form of a crystallizable 
nucleoprotem has largely disappeared, chiefly because of the vast 
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largo particles consisting of nucleoprotcin, Iipid, and carbohydrate 
and posi-ossing in some a degree of morpliological differentiation 
characteristic of organisms SuU other virnscs liaio as jet defied 
isohtion and purification, possibly m «02ne cases because of extreme 
justabiliti E/ectcon micrograpfe of ‘tevcral rmises ha\e been ob 
tamed, and ciglvt of these arc shonn m figure 2 Tlio Mru^cs tint 
bale been purified formnti almost continuous spectrum of sizes ami 
shapes I he smaller tod or spherically shiped \iruscs appear to bo 
simple nucleoprotcins, «omo of vrhich can be obtained in crystalhno 
form The <5 appear to Iiaxc chemical and physical properties nluch, 
neglecting \ irus aclivitj , would tend to place them in the molecular 
world iho larger Mruseshnto a comi»osjUDii and properties which 
are characteristic, not of molecules, but of organisms The riruses 
hare tertainlj pro\ idcd the link between the molecules of the chemist 

>1 »* / *1 ft I -ift„ c* Vft# (i ftpft g nft t turp of whieh a 

* expect to 

structure, ringing from the smaller uruscs, winch are simple nuclco 
proteins with manj properties similar to those of ordinary mole 
culea, on through Mru«cs with a gradually increasing coniplesity of 
structure, to the larger Mruscs, which, with respect to structure and 
properties, arc similar in many respects to organisms It nnwt hu 
remembered tint tlio properties of onlj a relatively few purified \i 
ruses ha'o been determined In view of the possibility that'theso 
represent tlio more stable and more easily purified vuoisea, one cannot 
bo certain that a true picture of the chemical and pbjsical properties 
of I iniscs as a whole Ims been obtained ns yet Information regarding 
t 1 _ft» ~ e«Aft 1 ft 1 mr\«i urgently At pres 
fission or bj means 
ilo would ccrtainlj 

itjpro'sent a most important ond significant ad\anco fpr the basic 
reaction characteristic of rinis reproduction may well represent tlie 
fundamental process which clinractenzes all living things A good 
start has been made, and the now field of virus rcscardi is ready for 
exploration and for dcvclopiocnt niero is good reason to suspect 
that the dc\ olopment of this field will yield information of great value 
to biology, chemistry, genetics, and medicine 



IV VlRtJS ANb RlCKtrlTSIAL bISEASfcS 


38 & 


amount of experimental work earned out indic'iting that the virua 
activity IS a specific property of the rod shaped nucleoprotem The 
same nucleoprotem has been obtained from batches of mosaic dis 
eased Turkish tobacco plants grown under different conditions and 


Tobacco mosaic virus exists m the form of many strains which 
appear to have ansen by a process similar to that of mutation in 
higher organisms Several of these strains have been obtained in 
purified form by means of differential centrifugation Purified prep 
orations obtained from plants diseased with different strains of to- 
bacco mosaic virus were found to possess properties similar to, yet 
m every case distinctive from those of purified preparations of the 


purified preparations of eight strains of tobacco mosaic virus has 
been determined The results indicate that the mutation of a virus 
can be accompatued by the elimmation of one or more ammo 
acids from the virus structure, by the introduction of one or more 
new ammo acids into the virus structure, or by a change in the con 
centration of one or more ammo acids present m tlie virus structure 
This’work has great significance, for it has provided the first infor 
mation regarding the nature of the structural changes which ac 
company mutation Extension of this work may reveal the exact 
nature of the chemical differences between virulent and avirulent 
virus strains Attempts have been made to change the structure of 
tobacco mosaic virus by means of known chemical reactions in vitro 
m an effort to secure chemically modified active virus Although 


crystalline nucleoprotemhavmgindividual molecules or particles about 
15 m/i by 280 m/» in sue, studies were undertaken in several labors 
tocMS ta determine if other viruees could be obtained in purified or in 
crystalline form At present, over a dozen viruses have been obtained 
m highly purified form, mainly 1^ techniques involving high speed 
centrifugation, borne of these punfied viruses are crystallizable 
nucleoproteins having either todlifce or spherical particles. Some are 
nuclcoprotoins which have as yet not been crystallized Others are 




Figure 2 — EUcironmtcrograpkt of purified virus prepara 
lions All are at the same magnification, and all except 1 
and 5 Here prepared by the gold shadon casting technique 
1, Vaccinia virus, 2, utfiaenza virus {Lee strain) , 3, to 
bacco mosaic virus prepared from hair cells, 4, potato A 
viruj {latent mosaic of potato), hair cellpreparation, 5, T, 
coh bacteriophage, 6, Shape rabbit papilloma virus, 7 
southern bean mosaic virus, 8, tomato bushy stunt virus 
{FromC A knight. Symposia on Quan Biol , Hialogical 
1 ah , Cohl SpringUarbor,keii'i orl,12, 113-121, 1017 ) 
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dorabies, rabies, lymphocytic chonomcnmgitis, and encephalitis leth 
argica, relatively little detailed information is available about the 
anatomical distribution, the character of lesions, and site of virus 
proliferation in many ~ ^ ’ ’ 

The mechanism of ^jj 

with vaccinia and an ^ 

influenza, or vancella still remains obscure ’ 

In those virus diseases where the mortality is low, such as measles, 
mumps, sandfly fever, and benign lymphocytic choriomeningitis, the 
extent of permanent damage to healthy tissue following virus entry 
IS difficult to assess, and the amount of normal cellular replacement 


recovery without residual sequelae indicative of irreparable damage 
to nerve cells It would thus seem that virus invasion of cells of the 
central nervous system is not inevitably associated with their death 
There is some evidence, however, that early mtra uterme infection 
with rubella virus may be responsible for extensive damage to the 
foetus and be a primary cause of many common congenital defects 
(Evans (1944), Swan and Tostevm (1946)) 

In specific instances, invaded and apparently healthy cells may con 
tmue to function as carriers of virus, as evidenced by the liability of 
herpes simplex to recur at the same site on a sufferer ovef a period 
of years, and the viruses responsible for influenza and the common 
cold would fit into this category too Recent work by Paul, Havens 
Sabin, and Pluhp (1946) demonstrated that the agent or virus of 
serum jaundice was present m the blood of a volunteer 60 days prior 
to the onset of jaundice 

The phenomenon of virus interference or the ability of living and 
dead virus to bar the entry of live virus into a parasitized cell has 
attracted much attention of late Jfagrassi (1937), originally re 


neurotropic and pantropic yellow fever virus in injected monkeys 
Later Findlay and SlacCallum (1937) showed that Rift Valley fever 
virus protected monkeys against strains of pantropic yellow fever 
virus Similar mutual mcompatibility was revealed with influenza 
viruses A and B, when cultivated in the erabiyonated egg (Henle 
and Henle 1944 , and Ziegler, Lavin, and Horsfall, 1944) Likewise 


coimection with bacteriophage action (Delbruck and Luna 1942), 
and the plant viruses (Price, 1940) 



VIRUS AND CELL 


C E ^AV Rooyen, JI D , Oonnaught Medical Research Laioratones, 
Vnuemty of Toronto 

The earhest signs of virus iction m tissue may be gross -or micio 
scopic evidence of cellular in)nry, with or without obvious disturb 
aDces of physiological function Some body tissues are so frequently 
and constantly attached by certain viruses that their afiinity or tropisin 


tissue examination fail to provide a clue to the nature of the infecting 
organism during the life or death of the host Wlien present, the 
cj-tological response to virus invasions may be manifest m a multi 
plicity of ways which can be groujied os follows (a) Death and 
degeneration of the parasitized cell , (&) recovery or development of 
carrier state with possible interference effects, {<i) hyperplasia, and 
(d) tumor formation 

The affected tissues may show either mtracytopla«mic or intranu 
clear inclusion bodies, with staining affinity for either acidophilic or 
basoplulic dyes Alternatively no inclusion bodies develop In the 
case of viruses producing intracytophsmic inclusions, the entire body 
may be composed of a clump of particulate stnictures referred to as 
elementary bodies For example, in the human and animal pock 
diseases there is considerable destruction of superficial epithelium 
and replacement by scar ti«sue In infective hepatitis and serum 
jaundice the work of Dible, Mc'Michael, and Sherlock (1943) and 
Lucke (1944) revealed how extensive damage to hepatic parenchyma 


leier would be infinitely worse 

I ^he central nervous system the tissue response may 


In other neurotropic infection** such as the virus produced 
enwphahtides depending on the duration of illness, there may be 


iute that with tlie exception of pobomyelitis Bonia’s di'caso, pseu 
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e^, and circumstantial cridence suggests tint tJier represent the 
etiological agents of tlieir respective jnahdies. Alanj are large 
enough to be seen m deeply stained preparations under the highest 
powere of the ordinary light microscope, and human di'ieises m wliidi 
they have been found are vaccinia, variola, varicella, zoster, herpes 
simplex, molluscuni coiitagiosmm, trichoma, inclusion conjunctivitis 
and psittacosis Also to be included in the same list are certam viruses 
of animals, «uch as fovrlpoi, pigconpox, tnrkeypov, and ennarypox, in 
fectious myxomatosis of rabbits, and infectious ectromelia of mice In 
the above mentioned conditions, the occurrence of elementiry bodies is 
so constant as to enable their presence to be employed as a diagnostic 
feature Van Eooyen and Illingwortli (1914) utilized the appear 
ance of elementary bodies m variola to constitute the basis of a simple 
and rapid test for identification of smallpox on the first day of nsli 


virus host cell relationships have been numerous High speed cen 
tnfiige design has resulted in the evolution of angle head and Sharpies 
bowl types suitable for virus studies with rotational speeds ranging 
up to CO 000 revolutions per minute and gravitational forces up to 
250,000 sg Analytical type instruments fitted with optical devices 
for recording the sedimentation rate in the centrifugal field have 
played a conspicuous part Likewise Tiselius electrophoretic ap 
parntus has enabled observation to be made of the migration rates of 
purified virus suspensions in the electrical field under specified condi 
tions 

Such physical methods have provided criteria respecting the sedi 
mentation rate, electrophoretic behavior, size, shape, density, and 
degree of homogeneity of suspensions of vims particles According 
to these standards papilloma virus approximates to a pure nucleo 
protein Unfortunately, attempts to purify many of tlie \iruses 
pathogenic to man have been less successful, possibly with the ex 
ceptioii of influenza aims One worker, Kabat (1940), has even 
questioned the value of analytical data so far produced as indices of 
purity of the animal virus moiety 

— M ♦#» re or draw any conclusions 

or animal viruses Each 
group ^ ^ ® individual biological and 

biochemical characteristics Tlianks to the work of Stanley (1935), 
Bawden, and others the plant viruses are now regarded as specific 
c fi animal viruseb, however, are 

jhosphohpid, neutral 

ss of growth of these 
gests that growth of 

these particles may proceea Uy a luetuvu « - y fission in a manner 
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To summarize, it may be said that there exist many well recognized 
examples of virus interference phenomena and that the theoretical ha 
SIS and practical applications of these reactions are worthy of further 
exploration 

Perhaps the most interesting of all virus action is the ability of 
certain mammalian, avian, and amphibian viruses to start cell divi 
Sion We are all familiar with the histological character of simple 
superficial epithelial proliferation observed in the human wart 
More brisk tissue reaction followed by hyperplasia, papillomatous 
formation, and, occasionally tumour production aie known to follow 
infection m the case of tlie rabbit papilloma virus (Shope and Hurst, 
1933), and even anaplastic squamous cell carcinomas have been re 
ported to originate in infected rabbits (Smith, Kidd, and Kous 1947) 
The behaviour of tlie Rous (1911) avian sarcoma producing virus is 
too well knoivn to merit further description, and the filtrable virus 

ixt. ..V t ~ 1 _ .1 » _ »l 1 _ i *!.« 1 _ -3 •< - 


ill vucuiua uiiu Deiieieu tnem to be spores ot micrococci 
During the subsequent years, many bacteriologists, influenced by 
morphological resemblances to bacteria, have felt that tlie larger 
animal viruses were degraded micro organisms which had lost their 
form and metabolic independence by virtue of prolonged intracellular 
habitat and extreme parasitic adaptation to individual tissue cells 
The late R G Green (1935) propounded the attractive theory that 


all growth factors Laidlaw (1939) also referred to viruses living 
“a borrowed life truly the «upreme summit of parasitism” and depend 
ent on the invaded cell for provision of enzymatic activity requisite 
for multiplication The term '‘autocalalytic proteins” has also been 
applied by Northrup Othershavealludedto thesimilanty of viruses 
to genes It has been pointed out that both are large nucleoprotcins 
suggestive of self replicating cytoplasmic constituents possessing af- 
finity for particular cells Even the relatively large virus of vaccinia 
still remains unclassified, for as Beard (1948) has commented, few 


any venous thought to the matter or comprehended the importance of 
solving this outstanding biological problem Elementary bodies are 
frequently associated with infective tissue m a number of virus dis- 
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A number of viruses have been shown to possess distinctive forma 
tion The early studies of Green, Anderson, and Smadel (1942) 
showed that ^acclnla virus was bnck shaped, contaimng internal 
structure within a limiting membrane According to Dawson and 
McFarlane (1948), increase of salt concentration at low temperature 
results in slow flocculation of virus, and redispersion by sonic vibra 
tion IS possible without loss of viability The virus could be digested 
with pepsin and all the pho^boroiis and desoxyribo nucleic acid of 
salt extracted virus retained ” 

bonuclease liberated soluble 
tecture of the residual cell '' 

to consider the existence of an envelope containing a central dense 
' _ I i. ^ capable 

s elementary 
In n speci 

men of variola fluid submitted to me by Dr E b Horgan, of the 


of accurate measurements by Boswell (1047) has shown that the virus 
of molluscum contngiosium measured 320 m/* by 226 nn with maximum 
deviation of ±15 percent and the results expressed graphically m 
the form of a frequency distribution curve Fowlpox virus measured 
S52 ni/i by 204 mft with deviation of 28 percent and ectromeJia measured 
800 m/» by 210 m^t A photograph of a complete llarchal body has also 
I « _ Utocte 2mes 


•esting 

aspects of virus research and trust that tins papei ii.ia siiumlated 
your interest in this new and expanding branch of microbiology 
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analogous to that of bacteria On the other hand it is also possible 


provide a solution to the problem of vims growth 
The need for intcnsihed research into normal cell metabolism, 
coupled with inquiry into tliat of tlie chemical composition and bio 
chemical actnity of iinis protein, is not only of academic importance 


ing the thousands of other cliemical compounds which ha\e been 
tried, little but minor effects have ensued Cutting et al (1047) con 
eluded that virus infections appear to be influenced by deficiencies 
excesses, or alterations in their intmcelluhr substrates Work along 
these lines has been rcpoited by Green Basmussen, and Smadcl 
(1046), who showed that nitroakricTine inhibited the multiplication 
of influenza virus in the tissues of the dci eloping chicken embrjo, 
and McClelland and van Booyen (1018) found similar results with 
the aromatic amidine named hexamidme Botli sub«tnnces were m 
ftctne against experimentally induced influenza infection of mice, 
and this furnished yet another indication of the higlily specialized 
nature of aims host cell parasitism 
The intracellular habitat of viruses calls for tlieir study, pliysical 
and biochemical, within parasitized cells, and I should like to refer 
to some aspects of election microscopy os directed towards fundi 
mental and applied research in the vims fleld 
Electron microscopes have, for sometime, been obtainable com 
tiiercially, and with certain models good resolution in the region 
of 10 to 20 A IS attainable Tlie advantages of employing high ac 
celention voltage have also been explored and Poole (1947) has cle 
vcloped a 400 kilovolt instninient utilizing the benefits of shorter 
wave length, decrefse m average angle and spatial scattering of the 
electron patli and great penetration, which combine to enhance con 
tra«t in den^o biological «pecin)ens such as, for cvainple, yeast cells 
It is probable that still higher voltages may be cniploywl with pric 
tied advantage, and research in the field of electron microscopy as 
applied to animal cytology, and improvements in the use of shadow 
casting, rephev (cclmiqucs, ultra high speed microtomes, and pos 
sMy electronic staining may revcnl fresh data on the nature of 
virus host cell relation«!up9 

One must, however, maintain a critical attitude and resist the 
tempt ition to draw deductions beyond what simple morphological 
appearances alone permit. 
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amino acid composition, should surely bo sufficient to stimulate further 
>\orlw 111 this direction with other viruses 
^Now I presiimo that Dr Stanley does thinh, or perhaps I slibuld say 

ear lum. make some 
wo dc% eloped, as to 
plants or ogam in 

onimiia or in man 

It seems quite clear tint “vornnts” or “mutants” of viruses) arise I 
prefer the tcim ‘hnnaiit” jnrtly because mutation is a comparatively 
rare ont, so tho geneticist will tell us, and partly because I feel that 
the changes m Inch take place may not ^ the same as is implied by the 
tcim mutant Iloweier, Dr Stanley would reply that the multipli 
cation of viruses can take place so rapidly in tho host that tho change- 
may still be considered as raic, but I think that lie would also agree 


w hen the v irus is spreading, there is probably a continuous process of 
variation of the infective agent taking place, especially when tho 
disease, and I am non thinking of the mammalian viruses, has become 
endemic In these circumstances, duo to development of varying de 
grees of resistance in the host as a result of exposure to infection, there 
would a- * ' ■> •> ■« ' 

virus to 
they mn' 
how ' 

VICO 

may 

what IS more important, is there any likelihood of maintaining some 
stability? This is an extremely important question from theimmunol 
ogibts’ point of view 

When a sufficient amount of purified virua has been obtained to 
carry out clieinicil cxammation, jt may bo that material from a 
number of difTcieiit passages of tho virus Ims been collected and 
that a “stiain” may be a complex consisting of several variants 
But, even if tins were not so, when one has examined the strain 
chemically and coriclitcd the data on composition with its anti 
geiiic behaviour and viiulence one would like to be in a position 
to maintain that puticular strain of virus in tint particular state in 
which It IS wlien tho biological and chemical examinations were 
made Does it appear likely ap irt from making a big batch of mate 
rial and storing it under conditions vihich one hopes will not affect 
its virulence or antigenicity? IVliat one would like to be able to do 
is to select strains with the attubutes which would be the most use 
fill in developing immunizing procedures As far as I gather from 
discussions which I liave had with Dr Stanley he feels like most of 
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ABSTitver or Discussion or Tapeiis by Stanley and Van Rooyen 

Dr I A Galloway (United Kingdom), commentator We have 
listened to two very well prepared papers covering some of the more 
recent developments in virus research, and I am sure you will feel like 
myself that the ground has been covered so satisfactonly that no 
further comment is really necessary 


necessary 

I would like to refer in particular to tlie question of the chemical 
examination of tobacco mosaic vims strains of different degrees of 
virulence and in influenza to the similar chemical examination of 
strains of different immunological groupings, the one PR8, belongmg 
to the A group, and the Lee strain to the B These studies are, I 

♦ K r.1 « 1 - LI J » » 1. _ t , ’ 


which one is up against is the question of getting sufficient material for 
exammation However, the fact that a difference has been shown to 
exist in the chemical composition of «trnns of tobacco mosaic virus of 
low and again of high grade virulence, and tliat two strains of iii 
fluenza \ inis, immunologically different, have been shown, at least at 
the time when they were examined, to differ definitely in respect to 
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dcTelopments in recent years has resulted in definite information con 
cernmg the end results produced by the mutation of viruses Dr 
Knight of this laboratory, through studies on the ammo acid compost 
tion of purified preparations of strains of tobacco mosaic virus, has 
found that the mutation of a virus can be accompanied by a change 
in the concentration of one ormoM ammo acids into the virus structure 
by the introduction of one or more new ammo acids into the virus 
structure, or by the elimination of an ammo acid from the virus 
structure In one case, changes m the amounts of only two ammo 
acids appeared to be sufficient to comert an avirulent strain into a 
lethal strain There is good reason to believe that an extension of 
work of this type will yield additional aery significant information 
regarding the nature of virus mutation and, in fact, perhaps jnfor 
mation of great value in connection with the mutation of higher 
organisms 

At present there appears to he no likely prospect that it will bo 
. I’ 1 ill, cAc TTAnrav"** a ti'pf il 


tf * t < •• ^>1 ••Are Kla nmnirp 


laboratories throughout the world and advances of considerable sig 
nificanco may be expected during the coming years 
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US that probably when your vims is spreading in plant or in animals 
you are getting continual changes in its attributes 
I think tint Dr van Rooyen covered a wide field and I am suro 
wo are all coming to appreciate one of the aspects of his review, the 
virus host relationship, as a very important one Dr Charles Is icolle 
was the first to stress the tendency toward an equilibrium m the 
association and this theme has been developed more recently by 
others How important this question is becomes striking when one 
is attempting to estimate the potency of a virus preparation or, to 
even a greater evtent, the potenig' of an immunizing agent in the 
case of mammalian viruses The lest animal may react in different 
ways according to age, sei, physiological state, environment, and 
probably its behaviour is influenced also by genetic factors Even 
when joii have considered all these possibilities you may find that 
any or each of these factors may exaggerate any peculiarity of the 
virus such as lack of m\asivene«3 and everything is thiown out of 
balance If you do not have some appreciation of how all these 
factors may influence the results of potency tests of one sort or an 
other then you are not competent to interpret results 
Dr W M Stavixt (United States) Dr Galloway’s questions pet 
tarn to the very heart of the virus problem, namely the nature of 
iirus reproduction and of virus mutation These ore very funda 
mental problems and it would require more time than we have at our 
disposal to present an adequate discussion However, I shall attempt 
to answer Dr Galloway’s questions bnefly The first question with 
respect to the manner m which viruses reproduce, cannot, of course, 
be answered at the present time However, there are two modes 
which might be considered '^^c are all familiar with the usual 
method of reproduction by means of the division of cells and there 
IS a possibility that a similar process may be employed by some of 
tlie larger viruses However, certain difficulties are encountered 
when one attempts to apply this process to the duplication of some 
of the smaller viruses which are crystalliiable nucleoproteins How 
ever, chemists arc quite familiar with synthetic processes, especially 
those involving enzymatic processes, and they are quite willing to 
con'ulcr some new order of this type of synthesis as the basis for 
virus reproduction Experimental methods which are available 
should enable a decision as to the actual mode of duplication of 
viru«cs For example, a lest to determine whether or not any of the 
substance of the infecting virus particles is found in the progeny, 
or subsequently formed particles would provide extremely significant 
information 

Dr Galloways concern over the fict that viruses appear to be 
changing almost continuoush during rcprwhiction is a very real one 
It IS afact that most viruses do nppeortochnnge, presumably by means 
of mutation during reproduction Little is known alwiit the actual 
process involved in this change However, one of the most significant 
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tion often removes a largo fmcfjon of the virus along with the of 
fending organisms Afethods of dioico include not only the use of 
bactericidal compounds but also some of the procedures currently 
employed in protein chemistiy, Tvlicreby virus is separated from other 
materials and at the same tune is concentrated, care being taken to 
avoid denaturation 

The methods discussed include those of physical separation and 
concentration by high speed centrifugation, those of chemical pre 
cipitation with ammonium snlfato and methanol, and in addition 
the direct Msiialization of certain viruses in suitable clinical samples 
by electron microscopy 

Preparation of Mmples lohich are free from contaminating lac 
tena^ an cerebrospinal fluid^ blood, and autopsy tissues removed soon 
after death — Such material should be collected under sterile pre 
cautions, placed in sterile containers, kept cold, and inoculated as soon 
as possible into test animals Solid tissues are often frozen on dry ice 

f 1 T> / 


buffer, and then centrifuged lightly fo remove the abrasive and gross 
particles 

With such bactenologically stenlo specimens, the problem is rela 
ti\ely simple, for the material may then bo inoculated directly into the 
appropriate host with no further treatment Where the amount of 
\ mis 111 the sample is apt to be low, ndvantago may be taken of the sire 
of virus particles, in that the virus in such specimens may be concen 


certain virus strains in laboratory hosts Ihits, following uie pu 
mary isolation of certain strains of poliomyelitis virus m the monkey, 
it IS not nlwavs easy to obtain a second successful transfer in this^es^ 


These pellets are taken up m 1 cubic centimeter oi waici - - 
butfer and inoculated intrseeiiebrally Oa occasjoa it hss hem pos 
sible to obtain successful passages of strains only after concentration 
m this fraction (2) It should be mentioned m passing that these 
pellets are not composed only of virus particles for if suspensions o 
normal tissue are treated m the same manner, pellets of a sirmlar 

V particular 
r from one 
)n behavior 



CTlESnCAL AND PHYSICAL MCTHODS FOR THE PREPARA- 
TION OF CLINICAL SAftlPLES FOR VIRUS STUDY ‘ 


Joseph L IIelnick, iSecIion 0 / Preventive Medicine, Tale Vniiersity 
School 0 } Medictney New Haven, Conn 

This paper attempts to review and illustrate certain of the newer 
laboratory methods which have been developed and used for the di 
agnosis of both clinical and experimental virus diseases. For such 
purposes, the inoculation of anunals and incubating eggs still re 


V iLo ui leal uuuiuisi. It uedis uiiiy wiui tne prepa 

ration of clinical and other matenals for animal inoculation As 
examples I shall cite briefly those techniques m use m the Yale Polio 
myelitis Laboratory because they serve to illustrate the type of ap 
proach to Ibis pTODlem and because of my greater familiarity with 
them 

Although tissues obtained at autop^ may sometimes bo used in the 


tick lever and Russian spring summer encephalitis; (3) phlebotomus 
flies m sandfly fever; (4) nonbiting flies in poliomy^itis; (5) birds, 


iptciiiiBus can be inoculated into test animals. Expenmental evi- 
dence indicates that all viruses consist, at least in part, of biologically 
active proteins. Keedless to say, it is of the utmost importance that 
the methods used to remove bacteria (and other toxic substances 
^ich may be present) do not also destroy the virus m the sample. 
The older method of ^tration through Berkefeld and Chamberfand 
filters IS no longer necessary, which has its advantages m that filtra 

• Ald«d by • ertat freni Cb* K«Uoa&l Pgudatlaa for TntiotDi Pamytla. 
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isolating Virus, however, arc improved if the virua la the sample is 
concentrated and refined, and moic sensitive routes of modulation are 
employed (IG) Tims tlio crude suspension may bo spun either in 
a refrigerated Sharpies centrifuge (2 incli cjhndrical rotor) at ap- 
pronmatelj 25,000 revolutions per inmuio for 20 minutes, or m the 
International PJl-1 refrigerated centrifuge (G inch rotor) at 18,000 
revolutions per miimto for 20 minutes About 10 cubic centimeters of 
tile supernatant fluid is removed slmhen with 5 cubic centimeters of 
ether, and placed in the ice box overnight Ihe foDomng the 
ether is removed, and the aqueous extract is inoculated intrapcr 
itoneally Essentially this procedure in conjunction with intmnasal 
inoculation of crude matcrnl has been emplovcd by several workers 
(9, 17) 

An even more sensitive method (IC) carries the preparation of the 
sample further, as follows Tlio remaining supernatant fluid is spun 
m the ultraccntrifuga (C inch rotor) at 39,000 revolutions per minute 
for CO minutes Tlus supernatant fluid is discarded, for it is devoid 
of all but traces of virus but still contains almost all the small mcOec 
ular compounds, which often include material of tovic nature. The 
\ irus containing pellets are resuspended m 2 to S cubic centimeters of 
heated 10 percent normal monkcj scrum and treated with 1 to 2 cubic 
ceatifflcters of ether overnight in the ice box The ether is then re 
moved, and the suspension spun at 18,000 revolutions per minute for 
20 minutes in the refrigerated International centrifuge To the 
supernatant fluid tliere may be added 0 05 cubic centimeter of penicil 
Im (600 units) and 0 05 cubic centimeter of streptomycin (5 milh 
grams) per cubic centimeter, and 1 cubic centimeter is then inoculateo 
intracerebrally into a monkey 

As illustrated m figure 1, it is possible of course to obtain positive 
isolations of virus with material admimstered by only one route 
but certain routes seem to allow smaller amounts of virus to he de 
tected than others The most sensitive route of inoculation for neu 
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fei- IP 




Figure J. Preparation of heattjj contaminated material tueh a$ etooltor in 

tecte for inoculation into mankere In tftting for poUomreUtu tirut I^* 
tranaiaf metiHation, IP, intraperuaneat inoculation, tC, intracerebral inocu 
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fluid (2) However, the latter virns may be completely thrown down 
if the speed is increased to 3D, 000 revolutions per minute for 60 
minutes 

Use of antibiotics — Chemotherapeutic agents lihe the sulfonamide 
drugs, and especially penicillin and streptomycin, are particularly 
useful in samples contaminated vrilh sensitive bacteria and (o) where 
the clinical samples are small and concentration is not feasible, or (6) 
where the amount of virus is present in sufficient amount to infect 
without concentration These agents are commonly used with chick 
embryos m isolating influenza virus from pharyngeal washmgs (3), 
or mumps virus from saliva (4, 5) Before adding antibiotics to a 
bacterially contaminated sample, one should be certain that the anti- 
biotic baa no effect on the virus In particular, some of the large 
1 iru'es seem to bo inhibited by these agents (viz, lymphogranuloma 
venereum by sulfadiazine (6) and psittac<«is by penicillin (7) and 
Chloromycetin (8)) 

Ether, which is bactericidal but does not adversely affect such 
viru'es as polyomyelitis (9), vaccinia (10), ectromelia (11), and ap- 
parently hepatitis (12) , is also useful for removing bacteria from such 
ether resistant viruses In poliomyelitis laboratories, stool extracti 
(0), pharyngeal materials (13), and in«ect suspensions (U) maybe 
rendered fit for animal inoculation by contact with 15 percent ether 
for about 10 hours in the refrigerator Care mii«t be taken to remove 
the ether from the aqueous phase containing the virus before the latter 
may be safely inoculated into ammaU, especially if the material is to 
be inoculated into the brain This is conveniently done by aeration 
or evacuation In addition to the use of ether and antibiotics alone 
or in combination, it is often wi<e to employ tUe=o compounds as a 
«tep in the preparation of larger samples of heavily contaminated 
materials 

Preparation of heavily contaminated and toxic samples, as stools 
and flies — The procedures described here are those u«ed in the Yale 
Poliomyelitis Laboratory They illustrate how certain procedures 


u iiit.k'i III some ‘.jKtiey lu inoiikiya tnoumy Vacaca cynomolyus), 
which appear to have a somewhat greater susceptibility to oral and 
other penphotal routes of administration 
A simple of about 30 to 50 grams is desirable This is nitved with 
two volumes of cold sterile distilled water (or 31/50 phosphate buffer 
at pH 8) in a cold Waring miser for 5 minutes. The resultant thick 
mixture is suitable for intranasal inoculation (15) Chances for 
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Alethanol precipitation-— CoxvLn6.')M% associates (23) have extended 
to the virus field the work of Cohn on the fractionation of blood pro- 
teins by low temperature alcohol precipitation They have shown that 
influenza virus may be concentrated and partially purified by this 
treatment We have found also that when subjected to one cycle of 
methanol treatment the Lansing strain of poliomyelitis virus in murine 
CNS may be completely recovered under appropriate conditions of pH 
namely, precipitation at pH and elution at pH 7 5 Bui a second 
cycle of methanol precipitation in our hands destroys a large part of 
the virus We have used this method on stools from poliomyelitis 
case^ and found that such alcohol precipitates may contam vims, but 
we are not yet prepared to state how efficient the method is ui per 
mittmg good recovery of virus from this source. 

Experiments to determine effects of the medium m which the virus 
IS present have been earned out (24) BTiereas the bulk of normal 
brain proteins is precipitated at pH G, the maximum precipitation is 
obtained at about pH 4 5 in stool extracts When poliomyelitis virus 
(Lansing strain) was diluted m one mstance with normal central 
nervous system suspension and m the other with normal human stool 
suspension, tests for virus recovery showed that the virus was found 
associated with each of the fractions precipitated by methanol from 
brain or stool Thus, aims was found distributed throughout the 
three stool fractions obtained at pH 7, pH 6, and pH 4 6 IVhen pre 
cipitated from a brain suspension, virus was found only in the pH 7 
and pH 6 precipitates and not in the pH 4 5 fraction, which in brain 
IS almost negligible m amount 

Electron microscope — Although this instrument has been used ex 
tcnsively in morphological studies of viruses, it is only beginning to be 
applied as a diagnostic tool If a virushas a characteristic morphology, 
as in the case of vaccinia, then it may be easily recognized it 


strate viruses of variola and vaccinia recovered directly from lesions 
of smallpox and generalized vaccinia in man Poxlike elementary 
bodies were also obtained by these workers (26) and also m our 
laboratory (27) from vesicle fluid from cases of varicella, when such 
matenal was examined directly in the electron microscope 

We have also been able to show with this instrument that in the 
viremia encountered in certain animals in experimental vacciiua, the 
virus IS present almost exclusively in the white cell fraction of the 
blood (28), a finding which Smith (29) reported 20 years ago on the 
basis of infectivity tests The apphcation of this mstrument to 
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Dtropic viruses in general is the intracerebral one, and the data 
idicate that the intracerebral route is favored in pobomjelitis 
Iso (10) 

The choice of strain or of speaes of laboratory animal used in the 
ttempted virus isolation must be considered, although data on this 
abject are woefully lacking Thus, if attempts are made to isohite 
oliomyelitis virus from flies, there appears to be some advantage 
1 using the cynomolgus o\er other species of monkeys (14, 18) 
Preparation of large xolumea of heavily contaminated samples, 
3 sewage — Ihe problem hero is to concentrate the virus and simul 
ineously to eliminate bacterial and otlier toxic matter The follow 
ng procedures have been used for detecting poliomyelitis virhs in 
aturally contaminated sewage, and may serve for purposes « f il 
jstration 

(a) If the sewage contains adequate amounts of virus, it may 
unply be etherized and inoculated intrapentoneally into monkeys 
tbout 25 cubic centimeters of sewage may be safely inoculated into 
monkey (19,20) 

(i) The virus m large amounts of sewage may be inoculated after 
t IS concentrated, and for this the method of Card has been useful 
21) Four hundred cubic centimeters of the sample are treated with 
0 cubic centimeters of ether, corked, and placed m the refrigerator 
vernight The next morning the ether layer is removed and dis 
arded To the aqueous phase, 6 cubic centimeters oi normal monkey 
rhor8eserum(inactivatedat56*C for21iours) are added, followed 
T 160 grams of ammonium sulfate, with stirrmg until the salt com 
ijctely dissolves After centrifugation nt 2000 revolutions per 


ire inoculated intrapentoneally into a monkey 
(c) A more sensitive method allows one to use even larger amounts of 
>ew8ge and, perhaps even more important, permits the use of the 
cnsitive intracerebral route for inoculation (22) Eight hundred 
ubic centimeters of the sample are treated with ammonium sulfate ns 
sutlined, using double quantities of the reagents. The dialyzate is 
centrifuged in the cold at 4,000 revDlntions per minute for 20 minutes 
Ihe aidimcnt is discarded, and the supemate subjected to ultracon 
tnfugation nt 39,000 revolutions per minute for CO minutes. This 
supemate is discarded and the gelatinnus sedunent taken up in \ to 2 
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IXEA-BORNE AND LOUSD-BOIUVE TYPJIUS EY MEXICO 

SI Bmz Casta\ed\, The Typhus Laboratory of Mexico^ Hospital 
Oenered, Mexico, D. F. 

Tho concept of the etiology of typhus has undergone interesting 
changes in Mexico During tho last century and eren tnoro recentljf 
thero were clinicians wlio suspected tliat the Mexican disease was dif 
j* _ -X ^ ^ r« t > advent of expen 

available literature 
tween Mexican and 

^ • 117, when the work 

of Ncil might have become tho first argument against the prevailing 
Unitarian doctrine But its significance was not realized until the 
work of Mooscr 10 jears later New fields were opened to investi 
gallon, and among otJiers, Maxey, Zinsser, and Dyer undertook studies 
of considerable importance 

— - ' *1 .i * 1 . -.♦^-cellular micro 

• • ’ Pinkerton and 

• y experiments 

rom their first 

• • tho American 


■ ■ ' eing reserToiTS 

of tho virus which caused typhus in certain zones of tiie United States, 
a suspicion that was confirmed by Dyer in finding infected rat fleas 
and by Jtlooscr, Castaneda, and Zinsser in tho isolation of the agent 
from the brains of rats 

' " ’ 1 , 1 J mu 

s than 
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BmnmuiOLooiCAi. Aspects 

Tlio frequence with which murine strains were isolated from pa 
tients during the years of Mooser’s early investigations in Mexico 
resulted in the view that “TabardiUo,” or Mexican typhus, was en 
tirely murine, although a few strains of classic like typhus were foupd 
403 
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SUTIMAKT 

V brief survey of some physical and diemical procedures used in a 
clinical virus laboratory is presented Although each virus must be 


offending bacteria and other toxic sub tances and at the same time 
concent! ate the virus without denatnntion so that chances of its 
producing infection in laboratorj animals are increased 
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selectno ngglutinntion coniirm these findings, not only with sera 


under waj maj thion more light on the matter However, m 1D31 
il/ws ratfus rattus was relatively common m old buildings, where it 


Ivphiis strains isolated from tho brains of rots were found m black 
rats captuied in m old prison in Mexico City Since then the virus 
has been found on relatively few occasions in Norwegian rats 

The assumption that in Mexico Cit^ tho decrease in human cases of 
munno tjphus is a reflection of the low index of flea infestation of 
rats seems supported bj the e\ idenco that in the rest of the country rat 
fie IS are abundant and the chances of human infection therefore 
greater 

Although wo hare little information on the actual status of typhus 
m rodents, wo suspect that rats continue to be a potential danger in 
Mexico Citj as elsowlicic, since the flea is not llie only vector from rat 
to nt and since other species of fleas not specnlly adapted to rats or 
mice may feed on these animals and eventually transmit infection to 
man 

The epidemiologic features of murine typhus herein discussed have 
a bearing on tho selection of adequate measures for the protection of 
man It appears to us that the danger from this type of infection does 
^ot rest entirely on the incidence of infected rodents or even on the 
index of flea infestation, but that the index of human louse infestation 
is of major importance We were impressed by the opinion of Mooser 
who believed that the epidemic occurring on the Mexican Amencaii 
border in 1017, when Neil isolated the first orchitic strains, was louse 
borne murine typhus, and there is no doubt that Mooser’s cases studied 
m 1927-28 were also louse bom tyjihus In recent years Silva, in our 
laboratorj, and Leon have reported studies on outbreaks of murine 
typhus in which lice wefe found infected and constituted the most 
probable vector 


DisTRincnoN 
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in other regions of the country. Because of transient adaptation of 
some of these strains, with the production of the orchitic reaction 
characteristic of murine typhus, Kicolle suggisted tlie existence of 
intermediate strains, a suggestion that encouraged investigators in 


typhus, Qs a definite entity, lias been under study lacks sustaining 
evidence The fact that it has been possible in our laboratory to pro 
duce simultaneous infections, with murine and classic nckettsiae, to 


cycle may change to one of man louse man The role of lice in the 
transmission of murine typhus was shown by Mooser and has*been 
frequently corroborated by the finding of the naturally infected in 

• ’ id 

u * . . . 118 

type This assumption is based on the belief that all of the strains 
isolated from patients during the years prior to the ilexican Bevolu 
tion were identical with those described by Nicolle At the present 


ics of considerable importance have not been observed during the last 
16 years. 


ilexico At the present time, however, mlinne typhus seems to be 
rol'Unely unimportant in its incidence and severity in comparison 
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selectne agglutjmtJon confiim tbese findings, not only irith ^era 
collected during the last few years but also with maternl saved from 
patients studied since 1037 


aalue because the survejs were not extensive Eat campaigns now 
under way maj throw more light on the matter However, in 1931 
Mv-f raiius ratius was relatively common in old buildings, where it 
nested m dry places ahov e ground, thus providing an ample liarborage 
for fleas Today this species is practicallj extinct, and tlic prevailing 
Norwegian rat that nests in damp locations underground has not been 
found conspicuouslj infested by fleas It may be recalled that the first 
typhus stiaiiis isolated from the brains of rats were found in black 
rats captured in an old prison in Mexico City Since then the virus 
has been found on relatively few occasions in Norwegian rats 

Tlie assumption that m Mexico City the decrease in human cases of 
murine typhus is a reflection of the low index of flea infestation of 
rats seems supported by the evidence that in the rest of the country rat 
fleas nro abundant and the chances of human infection therefore 
greater 

AJthough we have little information on the actual status of typhus 
in rodents, we suspect that rats continue to be a potential danger m 
Mexico City as elscw licie, since the flea is not the only vector from rat 
to nt and since other species of fleas not specially adapted to rats or 
mice may feed on thc®e animals and eventually transmit infection to 
man 

The epidemiologic features of murine typhus herein discussed have 
a bearing on the selection of adequate measures for the protection of 
man It appears to us that the danger from this type of infection does 
^ot rest entirely on the incidence of infected rodents or even on the 
index of flea infestation, but that the index of human louse infestation 
IS of major importance T7e were impressed by the opinion of Mooser 


in lOST-^’S were also louse bom typhus in leteia yeaio on ■*, 
laboratory, and Leon have reported studies on outbreaks of murine 
typhus m which lice were found infected and constituted the most 
probable vector 

DlSTHIBOnON 

The geographical distribution of typhus in Mexico has been tenta 
t volv nresented bv Varela based on the classification of the strains 

Although 
hor, as well 
n from the 
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factors influenciDg the epidemiologj of the disease It is obTious that 
the climatic conditions of each zone constitute the most important fac 


One 

• ^ ■which 

a tjpical strain was isolated 

Tile true incidence of tjphus m the tropics is not known, but in 
certain zones of extensive agricultural development m which medical 
care of the population is under Government supervision, human eases 
are not infrequently reported Strikingly, a number of survejs m 
(he Northern States of Sfesico bare shown a high percentage of 
rodents, with positive complement fixation for murine antigens 
Howev cr, the incidence of human cases is rather low 


human cases of murine typhus have been frequently observed, at the 
present time the classic type is the prevalent form m these zones 

Skin Test ron EriDEStioLooic.vL Suhvxys 
We have investigated the possible usefulness of skin testa for epi 
demiological surveys Tho test is ba«ed on the fict that nearly 100 
percent of individuals with a history of past typhus infection have 
siiown a delajed skin reactioA nt the site of (he intradermal injection 
of n ditoxided suspensiou of cither murine or classic rickettsine On 
the other hand, tiio test has been negative m persons living in regions 
where neither flea home nor lou^e-bome typhus has been reported 
"" * tho «kin re iction appears to bo tho 

^ * (1 on large groups of individuals 

licking a po'^itivo history of past infection, miny develop reactions 
identical with tlioso observed in immune persons The investigations 
liave been conducted mo«tlv m schools, hospitals, and prisons, with a 
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selectue ngglutmation confinn these findings, not only with sera 
collected during the last few years but also with material saved from 
patients studied since 1037 

These changes in the prevalence of one or the other typo are difficult 
to interpi et A possible explanation is the changing rat population in 
the city, although the data on which this concept is based are of limited 
value because the surveys were not extensive Rat campaigns now 
under way may throw more light on the matter However, in 1D31 
Mui ralius ratius was relatively common in old buildings, where it 
nested in dry places above ground, thus providingan ample harborage 
for fleas Today this species is practically extinct, and the prevailing 
Norwegian rat that nests in damp locations underground lias not been 
found conspicuously infested by fleas It may be recalled that the first 
tyiiliiis strains isolated from tlio brains of rats were found in black 
rats captured m an old prison m Mexico City Since then the virus 
has been found on relatively few occasions m Norwegian rats 

The assumption that in Mexico City the decrease in human ca«os of 
murine typhus is a reflection of the low index of flea infestation of 
rats seems supported by (he cv idencc that m the rest of the country rat 
fleas are abundant and the chances of linman infection therefore 
greater 

Although vve have little information on the actual status of typhus 
m rodents, vve suspect that rats continue to be a potential danger in 
Mexico City as elscwhera, since the ilea is not the only vector from rat 
to rat and since other species of fleas not specially adapted to rats ot 
mice mav feed on these animals and eventually transmit infection to 
man 


in 1927-28 were also louse bom typhus in recun ytait. o ^ 
labor itory and Leon liave reported studies on outbreaks of mmme 
typlius in which lice were found infected and constituted the mos 
probable vector 

DistribCtion 

The geographical distribution of typhus in Mexico has been tenta 
tively presented by Varela based on the classification of 

bor, as well 
n from the 
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factors influencing the epidemiology of the disease It is obvious that 
the climatic conditions of each zone constitute the most important fac 
tor m the pre\ alence of either type of infection and in the setting for 
thetransmissionof murine typhus toman In tropical and subtropical 
climates, where the human louse is rare, murine flea home typhus is 
• ' ' ^ ' ' ’ ’ • or so 

One 

• ■ ^ which 

a typical strain was isolated 


are not infrefiuently leported Strikingly, a number of surveys in 
the Northern States of Mexico have shown a high percentage of 
rodents, with positive complement fixation for murine antigens 

a- ^ - -*1- ► I - 

tr 

m 

human ca'cs of murine typhus have been frequently observed, at the 
present time the classic type is the prevalent form in these zones 

Skiv Test ron EriDCsnoLooicAL Soritts 

' ' of ikm tests for cpi 

fact that nearly 100 
. . yphua infection have 

shonn a delayed skin roactiort at the site of the intradermal injection 
of a detoxifled susjicnsion of eitlier munne or classic nckettsiac On 
the other hand, the test has been negative in persons living in regions 
where neither flea borne nor louse borne typhus has been reported 
’ the skill reaction appears to bo the 

. d on large groups of individuals 

lacking a po'^itne lii'tory of pa«=t infection, many develop reactions 
identical nitli tlioso obvrved m immune persons Ihc maestigations 
ha' e been conducted inostlv m schools, hospitals, and pri‘=ons, with a 


certain endemic zones gt'ing approximately 15 percent positive with 
n(lult>- « -• - _ r 

ilivid • • 


parent m children ^Moreover, laboratory workers whose childho^ 
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had been spent in endemic distncts have been the onlv exception to 
acciuental infection T* ^ > i 

of a high percentage of 

pJamtion of the Jugh c 

skin test surveys 

TTe believe that for practical purposes the skin test could be utilized 
to determine the index of immunity, if not with exactne'^s the typhus 
incidence , 

JIbascbrs Aounst Ttpitos 

Because of the factors herein discussed, the control of typhus m 
Mexico offers considerable cliiGcuIfies Tlie public health authorities 
have enforced regulations baced on experience acquired in successful 
campaigns elsewhere, but relatively little has been achieved except 
in zones where sanitary measures have been aided by improved stand 
ards of living In view of this complicated situation, we have advo 
cated that measures adopted should depend on the prevailing cpt 
demiologic aspect of the disease in each zone rather than the incom 
plete application of wholesale campaigns inspired m those conducted 
by the Allies during the last war 
As already indicated, murine typhus should be considered under two 
different aspects, one of which requires handling like classic typhus 
Both types offer promise of control by dclousing campaigns, namely, 
by the u«e of DDT Outbreaks of louse borne typhus are readily 
copfined to limited areas, and the bene6t of these measures has been 
particularly important in endemic zones of dense population 
As a prophylactic measure, the use of insecticides has been found 
effective wherever a permanent campaign is mamtamed, but un 
fortunately this measure requires personnel and equipment not avail 

^ a , iVo mnnths 


the mountainous country 

The urge for the use of insecticides is as intense today as was that 
for soap and water in the past Tlie latter failed because for many 
people soap and water were not always available And the urge for 
the use of insecticides may fail because of a similar lack We believe 
that improvement in standards of living and education of coming 
generations will do more to control typhus than one can expect to 
achieve with the present recommendations under existing conditions 
Ever since rats became as!>ociated with human communities, every 
hem, with results that even now are 
murine typhus was added to the 
•iich rodents are potential carriers 
rat campaigns have been encouraged, and m some countries are of 
considerable importance In Mexico there has been an uicreMing 
interest in the extermination of rodents, which are, as eveiywhere, 
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factors influencing the epifleiniology of the disease It is ohvious that 
the climatic conditions of each zone constitute the most important fac 


a tjpical strain ivas isolated 


One 

vhicli 


are not infrequently reported Strikingly, a number of surveys in 
the Northern States of Mexico have shown a high percentage of 
nxlents, witli positive complement fixation for murine antigens 


t 

I 

human ca'cs of murine tjplms have been frequently ob«cned, at the 
present time the classic type is the prevalent form in these zones 

Skcv TfJT roil ErroEMiouioicvn SunaTTS 


wliere neither flea borne nor louse borne typhus has been reported 
over a long period Tlie niturc of the«km reaction appears to bo the 
^anie as those of bacterial allergies 
^\llen the skin test is performed on large groups of individuals 
lacking a positne lustorj of past infection, many ileielop reactions 
identical with those observed in immune persons The investigations 
have been cniuliictwl mostly m schools, hospitals, and prisons, with a 
total of neirlv 20,000 individuals tested 

The iKi'itives in adults liavo ranged from 3 to W percent and have 
fulfilled the cxpcctancj of typhus incidence in each district In 
lertaiu endemic zones giving approximately 15 percent positive with 

dp 

a 1 • > * 

() t 

fe« 

parent in children iloreover, laboratory workers wlio«e childhoi^ 



STUDIES ON RICKETTSUL DISEASES IN BRAZIL 
J Tnv^^issos,' Butantan InstitutCy Sao PaulOy Brazil 

Two disciscs caused by nckettsiae, Rocky Mountain spotted fever 
and murine tjTihus, have been shown to be endemic in Brazil So far 
as wo know, there is no reference in the medical literature to the en 
demic or epidemic occurrence of any other rickettsial disease in that 
countrj 

A few cases of what seems to bo classic typhus, however, have long 
been detected by Brazilian clinicnns, mainly in seaports among im 
migrants, who liad arrived from Europe shortly before the disease 
Yet no attempt to isolate tticletlsia ■proicazeJci was made in any of 
these cases, and so tlieir etiology could not be established with cer 
tamty 

Cases of Rockj ^fountain spotted fever were first seen in 1029 m 
Sdo Paulo (1) Rickettsiae were isolated horn several of them Vt 
that time, however, it was not possible to determine the exact nature 
of the infection wlucli came to be known m the English American 
literature as Sao Paulo typhus. A simiJar dj«ea«c was soon after 
ward shown to occur m a bonlcring State where it was called Minas 
Gerais typhus fever (2) 

In the nest ^ears, an extensive investigation showed thi. simdaritv 
of the infections induced in laboratory animals by the Sao Paulo and 
the Bitter Root Valley strains of rickettsia Cross immunitj testa 
earned out by both Brazilian and American workers confirmed that 
the agent of the so called Sao Paulo typhus is a strain of 
macentroxenitz riclettn (3-8) 

Shortly afterward evidence was presented that substantiated the 
identity of the ricketfsiae isolated in Sao PauJo and m 3finas Gerais 

(9-11) 

Spotted fever occurs rather infrequently in Sao Paulo and is me 
with mainly m well circumscribed foci in suburban or rural 
is commonest in the summer and autumn months, and the peak of its 
incidence is usually reached in November A few cases may occur 
m evf>rv month of the ^ ear f Jiroughout tlie State In certam locanti^^s 
of its 
affect 

Negr j 

eral 

the same Home (1- ii; 

Clinically, the disease resembles the severe type of Rocky Mou 
spotted fever prev aleiit m the Bitter Root Valley (15) It is 
characterized by abrupt onset, severe prostration, high temperature 
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he cause of considerable economic loss These campaigns have been 
welcomed by all and are expected to become more and more important 
n the near future The extermination of rodents would be of pir- 
icular benefit in regions where munne typhus may become louse 
wmc and also in zones where flea borne typhus is frequently trans- 
nitted to man The modem methods for the destruction of rodents, 
ogether with the encouraging results of their application in the 
Jmted States, liavo stimulated great interest in rat campaigns m 
ilexico Personally, I consider it most fortunate that large scale 
York of this typo is possible, but as an orthodox typhus student I 
Dclieve that if such campaigns are empliasizcd ns the most important 
neasure against typhus, that may mislead the sanitary effort in 
ountnes like Mexico where classic typhus continues to be the major 
problem The destruction of rodents needs no defense They arc 
jad enough for reasons other than typhus. But a logical use of 


duco tho density of the endemic infection, and even with deficient 
indiTidual protection the mortality would be reduced to a minimum 
Ucccnt studies on the protectne value of typhus vaccines have 
been made m Colombia by Montoya, who found that the vaccines 
used had a high protective effect m roan Eight thousand individuals 
were vaccinated, half of them with Coxs and half with lung vaccine 
Only 2 became infected m the vaccinated group, while m a similar 
number of controls over 30 cass of typhus were observed 
TIic choice of vaccine is of little importance provided the one 
cho'ion contains suflicient amounts of nckcttsiae Tlie production of 
purified «uspensions of the organisms by our lung inetliod, we have 
found to bo practical We hare found that a mixture of classic and 
murine antigen constitutes an excellent material for the protection 
of man, one that revluces the incidence of infection and reduces the 
seventy of the disease if infection occurs. Tlicrcfore we have been 
using vaccines prepared m this way for human immunization in 
bfexico 

' ' • ' ' TTorl has limited th& 

' us, but wo hope that 

■ c profit, especially m 

zones where dclousing campaigns cannot be maintained as a perma- 
nent practice 
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inent-Cxation test A standard serum prepared in the National In 
stituto oi Health ivitli & Sitter Boot Valley strain and sereral serj 
prepared in Sao Paulo with i local strain were tested with two anti 
gens, each prepared with one of these same strains. The titer of each 
serum was tlie same regardless of antigen used 
Evidence to the same effect is provided by the results of xenodiag 
nosis and the observation, similar to the one first reported by Hunter 
(30), that the inoculation of the Sao Paulo virus fads to induces 
renewed production of Proteus X agglutinins in rabbits previously 
injected with a Bitter Root Valley strain, and vice versa (9) 
Epidemiological data support the claim that infection is con- 
tncted by man through the bite of blood sucking insects around rural 
or semirural dwellings ( 12, 15, 16, 17) 

Tiie occurrence, simultaneous or otherwise, of multiple cases oi 
infection in the same home does not seem to favor the theory of a 
man to man transmission of the disease, either directly or through 
lice, fleas, or bedbugs ( 12) Moreover, sevenl laboratory esperuaenfs 
provide evidence against the epidemiological importance of such 
arthropods (31, 32) There are reports aMut isolation of the virus 
from hce and bedbugs (33, 2), but these most likely had been caught 
soon after feeding on spotted fever patients 
Some observations and esperiments contribute to establish the the 
ory of transmission through the bit© of the tick on what seems to be 
a solid basis In some cases, ticks were caught while still stuck 
into the body of a person suffering from spotted fever (16) In other 
instances, the patient reported that he had been bitten by a tick some 
days before feeling ill 

Many naturally infected AtrMyomma cajanntnse (18, 34) and 
A stnatum (35, 36) were caught on dogs The infection was 
transmitted to guinea pigs (36), by allowing the tick to feed on the™ 
or ' ’ - V. . ^ 

r urally 

mf ■■ 

have been reported 

(a) Ambhjomma cajennense In adult stage, on the ground, on 
horses, donkeys, dogs hares, wild rabbits {Sylvilagxn 
opossums, and on human patients with spotted fever, as nymph, on 
horses, opossums {Didelphis oimla), and, before feeding, on the 
ground , ns larva, again on the ground, before feeding 

(fi) A stnatum In adult stage, on ^gs, as nymph, on body of ^ 
child who was forthwith vaccinated and escaped infection 

(ff) A coopen. In adult stage, on the big Brazilian rodent Hydro 
choerus capylara , 

(d) Ixodes loncatus In adult stage, on the opossum {Didelin^ 
paraguayensis) 
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rash frequently coming out as eirlv as the third day of fever, and 
marked tendency to hemorrhage and skin necrosis Mortality is high, 
Usually around 70 percent, but it may reach 00 percent, and even more 
in mme restricted areas (12, 15-18) 

The Weil Felix reaction is frequently positive with the Proteus 
XIO, X2, and XIv, the titer of tlie first being in almost every case the 
higho'^t one In some rare instance^ the titer exceeds the other 
two Tlie te«t is negative in about 50 percent of the cases that end 
in death within the first week of fever (15, 19) 

Felix’s view (20, 21) tint a special antigenic type of Proteus X, 
namely, OXL (22), corre«ponds more closely than either 0X19 
or 0X2 to the S lo Panic strains of Dermacentroxcws nckettai was 
not confirmed experimentally (23) 

Work bv tlic author shows the U'=«fiilness of the coin]ilement fixation 


that rin a rapid and fatal course 


the drop of the temperature below normal Of these, only a few 
monkeys and guinei pigs survive (15, 24) 

The mortality in guinea pigs keeps usually around 70 percent, but 
It mav exceed 90 percent with some strains. It is much lovrer m 
rabbits 

The inoculation of the Slo Paulo virus into the mouse, rat, and 
01 O'.j-um pioihices a sy inplomless infection whicli rarely if ever ends 
in «K ith (24-i7) 

In susceptible animaU, tho infection usually brings about an in 
crea'-o in size of tho Ijver and spleen The latter is sometimes con 
suki ihly enlarged, looks darker than normally, and is covered with 
a sinill amount of exuditc. 

Lcvs frequently (about 25 percent of the inoculated guinea pigs) 
the rickcttbia gives rise to an inflammatory reaction with swelling 
and liemorrhago of the scrotuin, which may go on lo necrosis (15, 


Ijiiineo pigs can sometimes Ihj protccteil Bg-nn‘'t inoculation of virus 
by the infection of bomologmis immune 'knun (4, 15, 2S) 

The iduitity of the Sao Paulo and the Ililter I’oot Valley strains 
was once more confirmetl m our Iiboratory by means of the comple 
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whito and the gray mouse, arc ^eI 7 little susceptible to the virus and 
usuall} de\ clop a sj iiiptomless infection after being inoculated (24, 25) 
lUien injected m senes from rat to rat, the virus usually disappears 


into tl\e i xts { )U) \\ e <lid not, hovrcver, have to employ such a tech 

meal dex ice to Keep the \ irus without loss of virulence in the organism 
of the mid rat ectomya through 10 passages in senes (51) 

• The dog IS probahlj anotlicr natural reservoir of the Sao Paulo 
virus (13, 14, 31, 52) Although Dermacentroxenm nckeltsi has not 
so far been i‘:olatcd from tlie dog, there is evidence that the virus may 


IhjomTna cajennense and A ttnalum) have been caught on dogs (14, 
34, 30, 30) Proteus Xl9 agglutinins, occasionally at a high titer, have 
been detected in dog blood (13, 14, 52) A number of the dogs that 
ga\ 0 a positive reaction lived m some focus of spotted fever and others 
were found carrying infected ticks 
When injected into the dog, the Suo Paulo virus does not give rise 
to an apparent infection "iet there is evidence that it may remain 
viable for some days after (he inoculation (53) 

Ticks (A cajennexte and A atnaium.) have been infected after 
being pcimittod to feed on domestic and wild dogs at any time from 
the fourth to the ninth, and evceptionally to the eleventh day after 
inoculation of the virus (63) hlore evidence that the dog may play a 
lole in the spreading of spotted fever in Sao Paulo is afforded by an 
observation not reported in the hicrnture In a house where there 
was a case of the disease, infected ticks were found on a dog that had 
lived until some days pievionsly in a focus of Suo Paulo typhus miles 
away There are several other reports of similar isolated cases, the 
occurrence of vi Inch might be explained in a like manner Thus the 
dog, as carrier of ticks, whether infected or not, seems to have an 
important part in the epidemiology of spotted fever in Sao Paulo 
The prophylactic measures for the campaign against the Sao Paulo 
typhus had two mam aims (o) Eradication of ticks, for which general 
and personal rules have been advised, and (J) immunization of 
liumans m the foci of infection means of vaccination and periodical 


revaccination (54) 


Vn r, i-non scarce, if any 
that are well 
ensue methods 


involved , ^ 

bmeo 1938 vaccination and revaccioation have been carnea out 
regularly in the mam foci of infection Tor several years a bpencer 
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* Several samples of the otlier ticks were caught and permitted to 
feed on guinea pigs Infection resulted repeatedly from the bite of 



larvae had fed 

These experiments show that the virus passes through the egg to the 


ability to transmit the virus when they arc infected m the laboratory 
After feeding on infected laboratory animals, Amhlyomma cajennenae, 
1 stnstum, A hrctiUenau and A coopert, as well as Hhtpteephalus 
sanffuifieua and Ixodes loncatus have carried the virus into normal 
animals (37-42) Under laboratory conditions, Dermacentor ander- 
eoni seems to bo an excellent vector of the so called SSo Paulo 
tjphus (43) 


ation to generation of the tick Tlietick therefore seems to be a natural 
reservoir of the virus 

The opossum was found naturally infected in Sao Paulo {Dkdclphit 
paragiiayentia and D auntd) (44) and in Minas Gerais {D mar$u 
pialis) (40) llodcnts were also mentioned as a possible resenoir 
(45) 

A symptomlesa infection is produc«l by injection of the SSo Paulo 
virus into the opo<!Siim (D aiinta) where it remains viable for a long 
time It has been passed, with a certain loss in its virulence, six times 
in senes from opossum to opossum (27) 

Tbo Brazilian can (Caiia aperea), the wild rabbit (Sylcilayitf 
runerwM), and the capjbara {llydroc/^crut capylara) (4G) react to 
the injection of virus Of the two fir«t named animals, tlie envy is bv 
far the mo«t susceptible It is possible to tran'mit the i inis to ticks 
by allowing them to fml on cxpenmentally infected rapybaras (47) 

I bus far the rat {Kpymts norreffirw) lias not been found bari»or- 
ing Uio \ mis in nature (43, 49) The white and gray rat, ns well as the 



420 


TROPICAL MEDICTNE AND MALARIA 


tamed in cases from all over the State, some of them to a high titer 
From a few of these patients R moosen was isolated. 

The complement fixation reaction with a murme antigen was posi 
tive in the majority of sera in which Proteus X agglutinins were 
found (61) . A few of these \7cil-Pclix positive sera gave a positive 
complement -fixation test with n Jlocl^ Jlountam spotted fever 
antigen 

R. moosen was also isolated in some instances from the brains of 
rats and from fleas caught in foci of murino typhus where human cases 
had occurred (62) Some of these foci were detected by the comple 
ment fixation reaction with rat sera. The value of this test for the 
retrospective diagnosis of murine typhus in man was shown in sev 
eral cases of the disease 

"We used also the murine antigen m tests performed with more than 
80 specimens of serum that were collected from normal people in 
the first focus of infection detected in Sao Paulo city. No typical 
history of a previous rickellsia hko infection was reported m auy of 
these cases. Four of them gave a positive complement fixation re- 
action. 
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Parker tj'po of vaccine, prepared on a large scale in the Butantan 
Institute, &3o Paulo, with Amblyomma cajennense infected with the 
bao Paulo strain (54, 55, 5G), lias been u«cd 
Ulus vaccine confers on guinea pigs n high degree of resistance to 
virulent strains of DermacetUroxenus nckettsi In addition, a Cox 
type of vaccine has recently been prepared for use in the i accination 
and revaccination of persons in the foci of the disease (67) 

A serum that showed some protective and therapeutic eflicacv in 
guinea pigs was also prepared in the Butantan Institute (58) Peni 
cillin and several sulfa drugs were tried out for their therapeutic 
action, in animal tests, n ithout success 
Murine typhus was fir=t recognized m Brazil in 1937 The patient 
was a bao Paulo Health Department employee, who collected fleas 


abounded 

Tlio complement fixation test was helpful in prov idmg the only sure 
indication of the presence of the virus m the animals of the three first 
piasnges Indeed, a short and slight rise of temperature was nt first 
the only odditional sign of infection 
In guinea pigs, the virus induced, from the fourth passage on, a 
scrotal reaction which became more and more frequent and marked 
as the infection was tran«mitted in <encs to new animals Smears of 
tunica vaginalis of infected guinea pigs frequently showed the crowd 
ing of rickcttsiao in endothelial cells (Mooter bodies) From the fifth 
passage on, the Neil Moo^r sign was a constant feature of infection 
The identification of the virus was completed by cross-immunity 
tests carried out with several 'trains of Dermarentroxenuf rickcttn 
and with the l\ ilniington strain of lltrkcttna moo^en It was con 
firmed by the survival of the v inis through numerous rat to rat pav 
sages and the re'ults of complement fixation te'ts performed with a 
great number of sera collected from infected rats and guinea pigs 
I ho majority of these sera gave a positive reiction when tested with a 
murine antigen Consistently negative results wore obtained with a 
Pocky Mountain «i>ottcd fever antigen sometimes employed in the 
tests 

Taken together, the survival of the virus through numerous rat to 
rat passages and the re ' 
themselves enough to «c 

After the first cases * ■ ' 

bio Paulo Health Dipartment began to perform systematically the 
M eil Felix reaction m every specimen of blood received for diagnosis 
of enteric fever Many positive results with Proteus X19 were ob 

I850« — 1»— Tol 1 28 
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occurred and remained for considerable^ periods of time The washed 


control material just prepared from normal eggs, we occasionally ran 
across people wlio ga^ e skm reactions to normal epg, a point that must 
be considered always as a possible source of confusion when readicg 
skin test reactions 

Prophylaxis in typhus fever is suggested by Dr Castaneda If 
Dr Pidia is m the audience, I would like to ask him to discuss the 


and js responsiDie loi ttw nnuciwn oi iji^n o w u u ^ 
in that area IVill someone from the Communicable Disease Center in 
Atlanta discuss (hisf 

To go back to Dr Trarassos’ paper, Rocky Mountain spotted feier 
is common in the United States, © few years ago, the case fatalUy 
\\ as consiihred to be GO to 70 percent in certain areas. I think it has 
been well shown now that the case fatality rates in spotted fever 
irc dependent to a large degree upon the age of the infected individual 
£ feel * «- « j ^ v.'n nm f will be 

found to 

those 1 I 

below the age of 15 js 12 5 percent, between the ages ot 1 > lo oj the 
rate is 13 percent, and aboae the age of 40 the case fatality rate is 
40 percent This same situation exists in epidemic typhus where 
the age of the infected individual is of considerable importance in the 
cace fatalitv rate 


United States plays a part in the epidemiology out m-. ^ 

not well known In Dong Island, complement fixation tests were 
made on sera of dogs that Jive m families where spotted fever Qc 
curred In one of these cases, the dog had an illness which preceded his 
master’s illness by about 3 weeks, which is the usual incubation period 
* _ -p^^l-TT TkTn nlnin sTIoftcd fcVCr ^ 
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comp(<?mcato ao dtagnOstIco dl(«rencla1 antre o Tyiihua e a tobi 
niaculosii l»t Inter American Coocr Med Rio do Jam iro Rcpttitibt 
1010 

(02) Taavaeaoa J and rooaicvts P 11 To be publiabcd. 


AivnTACT OP Di«co«'Ion op I’lirra nr Castanpdv \vd Tilvi \rso3 


Dr NoiuitN II Topi iNo (Uniled Staten) commontntor I think D 
CaslnnctK ehouhl he congr«tul«*Pd on on PTccllent piper The tlun 
lliat strikes mo m tins connection and nlno m connection with some n 
the comments on Dr TnTinsjs’ paper is that perhaps undue emplns 
in the past Ins been laid upon the scrotal reaction of the guinea pi 
BS a moans of differentiating between clawsicnl Ijphus and munn 
tjphus l\rlinps Dr Snjder wiU mention tint ho noUteil setert 
'tminsinMadndinlOtl Thc«trainsDr Snyder sent us gaicmarke 
scrotal roirtioii for eomt time It is entircle possible that scrota 
reactions nnj be produced classical 'trains and I think the othc 
methfxls of differentiation arc more relnblo than the aniinnl tesL A 
to the skm te't that Dr CiManeila mentioned, wc did many tc<ts o 
vaccinated individuils and also on indnidusls i\ho had acquire 
typhus fcier m the laboratory Tlie ®ohihlc nntigm and the whol 
tjphus vnctino give marked fkin reactions In fact, llioy were « 
marked that m blonde individuals ratber largo areas of pigmcnlaljo 
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em^tico, j odurado”, con rosultados que Inn reducido el indice do mor 
talidnd y, quo al parccer han acortado e] tJcnjpo del proceso pa 


Como notn do particular importancia debo scnahr lo sigmente 
En NoTiombro del ano pasado 1947, Herd a Bolivia el Dr E H Payne, 
cl producto quo so conocid como el “quinto antibidtico” o sea la ”^cloro 
micctyna” Ensayado para el tmtamicnto del Tifus epid^mico 
en aplicacioncs injectadas poma subcutdnea o endorenosa y tambien 
por la via bucal en tablctas, con el concurso local do los profesionales 
doclores J Knaudt y Palacios F , <o le ha atnbuido cicelcntes resul 
tados, aunque los casos entonces tratados fueron todavJa pocos 
V efectn amcnto, nlgunos de los enfcnnos graves en tratamiento quo 
obscrvamos en el Hospital General y que scguimos cl curso de la en 


Probablcmento mayorcs pruebas con esto dltimo nntibibtico con 
'* ’ ‘ u „ ^ u "'e]or medicacion de la 

•encia 

• to me that the epi 

demiology of murme typhus shows several missing links It has not 
been studied adequately We have obsened, for instance, that in rat 
communities murine typhus has special characteristics We have 
studied typhus in two rat communities where no human murine typhus 
had been previously observed When human murine typhus occurs, re 
search has shown that murme typhus was also occurring m that plaw 
ns an epizootic For instance, in Antafagasta, in 1D31, wo desenbed 
human and rat munne typhus, and we were able to isolate the first 
strain of this disease m Chile, but after the work of the antiplague 

» < > fc 1^ Tnurine 

ult 

vas 

3 


ther investigation 

Dr Castaneda has called attention to the disappearance of human 
murme typhus in recent years in Mexico This may bo due to a low 
infection rate in rats Another interesting point was the discussion 
of the prophylactic value of insectiades and a rodent extennmation 
campaign This would be better than attempts to protect the human 
population by means of vaccination It is not possible here 
this point further but I will say that in many cities in Peru and CmiJe, 
where wo are conducting large campaigns against plague, we have 
seen the disappearance also of typhus In the mountains of Pern, thi 
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ratlicr than thous'inds, as expeticnced in previous years It is be 
lieved thnt the DDT dusting program has been highly effectne ii 
reducing the incidence ol murine tyidius by redaction of rat ectopara 
sites, particularly fleas 

Dr Flu’S Vlintemxll.vs (Dolivia) EstAn nbundantemente ex 
puestos } pubheados por aulores amencanos y europeos los proccdi 
mientos pira la profilaxia de esta nckettsiasis Diferentes vacuna 


comunicacionos que, cn mi pais sc sufno dc fuertes brotes, aunqiie j 
pequenos cn los ultunos afios, de la infeccidn a nclcettsia del tip 
epidCroico 

So han realirado pruebas cxpenmentales dc inoculacidn tifosa y d 
vacunacion cn animalcs y en humanos, asi como campaiias profiMcti 
cas de inmumincion 

No permito aqul el Hmite rcducido del ticmpo para rcsutnir c«t 
punto do Tistn quo lo hemos cxpucsto ampliamentc en mieslro libr 
‘ Trntado sohre Ins Rickcttsiasis — El Tifns nltiplanico” del afio 1W4 
poro quicro insi'>tir que las pruebas cn ol laboratono y en el hospita 
fiieron I nlhntes cn sus resulfados, siempro quo lis do«is do vicuna 
enn ina<s de tloi o tres, do miiy alta concontracidn de Rickoltsias y d 
fresen J -- 1 •• i v- ^ 

de dosii * . ‘ 

aniinil 
protegidos 

liOs tiposdevacunasqucusimos hansido siempro agermenesmuert os 
h suspension de Rickct{«ias del tifus epnl^mico o tnurino procedente 
dll pentoneo y do la lumen napnal de rains (m(todo Zinsser Uui 
Castaueila) , U suspension deRickettsins de origen pulmonarde roedo 
(ln^todo de Riuz Castaneda) j los cult tros cn emorion de polio (mf 
to<lo do Cox) 

Hdiio. trabnjido con productos del I^aboratono de Invcstigacione 
M, dicas do Mexico, con productos do conocidis fabneas nortcamen 
earns V hpmo> chliorado nosotroi los tres tipos'do vacunns pan 

let ■ • 

reqmere no In revacunaciAn despu^s de nlgunos me«e3 o de «n ano 


TnEATJIEINT OF EPIDEMIC TYPHUS WITH 
aiLOKOlYCETlN * 


EuoeveH Pvine,A Department of Clinical Iniestigation 

Parke^DaiisitCo ,Detroit,Mteh anrfJosEA Knaudt,^! D,Pto 
fessor of Bacteriology^ Vnix ersity of La Paz, La Paz, Bolivia 

This piper is a report of results obtained following the treatment 
of 21 cases of epidemic tjpbus with cbloromjcetin 
Chloromycetin, a new mtibiotic I'jolnted by Ehrlich (1) and asso- 
ciates from Streptomycea a/>, was found in soil originating near 
Caracas, Venezuela. It is a ne iiiral coropoiind ®toble in aqueous solu 
tion for over 24 hours at a pH range from 2 to 9 In distilled water it 
IS unaffected by boiliijg for 5 hours 


1047 The ProTince of Camacho, with a population of approximately 
120,000, 00 percent of wliom are pure Ay mara, lies SOS km north of the 
cipitil, La Piz, on the oistem shore of Like Titicaca, and borders 
Peru on the nortli Puerto Acosta (population 1,200) is the seat of 
the provincial government The climate is ngorous, the altitude 
being approximately 14,000 feet above sea level, and surrounding 
snowcapped mountains cause the temperature to remain low 
r j — r\ 1947, the 

0 Acosta 

. lecembcr 

15, when the activities of Service Cooperative Inter Amencano de 
Sande Pubhea checked its progress by means of immunizations and 


demic spread to otner piovjucw v ueie o 
Table 1 presents tlie 21 cases of epidemic tj phus treated with cluoro 
mycetin The results show the rapid recovery of the patients following 
treatment 

Controls — For controls we studied 50 cases of epidemic typhus oc 
curriiig in the same epidemic, with the following results 
Weil Felix at dilutions of 1 600 to 1 1,400, average 1 1,200 


1 Material used w«a supplied b» Parke Daete iO b 

of thi» Institute of Inter AtBerirtn AAiIre rendered Jartluable atBistance In conneciiu** 

e perfomed by tbe Research Department Parke Darls 4 
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IS very clear We no longer hare typhus and plague in tlie cities where 
anti plague campaigns have been earned out 
Dr M Ruiz Casta>kd\ (Mexico) I wish to cxpiess my thanks for 
the interesting comments by Dr Topping, Dr Felix, and Dr 
Macchiavcllo, which will be most helpful in the conduct of ray future 
worL I particularly wish to take this opportunity to pay homage 
to Dr Felix for his work in the serology of typhus 
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No tone reactions or signs of intolerance were observed in the 
doso range used The blood count did not vary outside the limits 
of error for field estimation Five normal controls who took the 
drug for 3 da>s helped confirm this obsenotion 

Conclusions 

Chloromycetin is a safe antibiotic for intrav enous use m the dosage 
used Indications are that the oral doso may be increased with safety 
over the intravenous amounts employed 

The favorable effects of treating typhus (epidemic) with Chloro- 
mycetin appear rapidly, and the patient usually enters convalescence 
within 3 days. 

Chloromycetin is effective cither parentemlly or orally 
BmuooiuriiT 


published 


A and BuBKHOicn 


AN L W Jr Piv 
il Studies To be 



I BubunnaL 

Xumbor of dcitlis 14, or 28 percent. 

Deiths occurred on eleventh to twentieth dij of discn«c, arengo 
14 da} 3. 

Patients cecoveimg entered conralcsccnce on twelfth to twenty 
^jTth (hy ol disease, si crege, l$ days. 

l)l«CCS8ION 

Chloromjcctm wna supplied in two forms Tor intravenous u«c, 


hours nfter the first injection, the liradachc and backache «howed im- 
pruv cinent, niitl v isum w as often normal 
The colvent must lx* considered as a |io$sii)lo complic-vling factor 
in thv*s) results, but in the authors' opinion it is of minor importance. 

Oril dosage was cqiinllv effective Init rwjiurtHl 8 to 12 hours longer 
for results to appvar I^atcr, u was found tint mauv of the tablets 
were cvccssivcl} compresKiI and required several hours to disinte- 
grate 


For 

tl-r* 

T 


convenience the dos.ige regimen adoptetl toward the end of 


V • 

stndied 
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None of tlie treated group developed complications or died One 
patient who received cldoromjcetin on the third day was discharged 
from the hospital for light work on tho ninth day after onset The first 
patient in the group was hold for observation in the hospital for 28 
days Tho mean period of hospitalization for the group was ID 3 days 
Twenty two of tho 25 treated ciscs derned their infections from 
evposuros in areas within a radius of 20 miles of Kuala Lumpur 


tho same spots which provided 24 patients of the treated group Hence 
one may assume that the strainsof nckcttsiao which infected the treated 
and control groups were fairly comparable m virulence Tlic test 
and control groups may also be assumed to be comparable os regards 
capacity of the individuals to overcome infection with R tsutJwya 

- 1 . , gjjnilar 

urthermor^ 

I ** I > incse among 

the controls was similar to that m the treated group 'ibe sharp con 
trast m the clinical responses of the two groups is clearly evident from 
tabular data The mean duration of fcier m tho control group was 
18 1 days, two patients developed serious complications, one of which 
proved fatal, and the average period of time spent m the hospital 
was 30 7 da) 8 

All 25 patients in the treated group received an initial oral dose of 
approximately 50 milligrams of chloromycetin per kilo body weight, 
and were subsequently given 0 2 to 0 3 gram of liaig by mouth every S 
to 4 hours for a variable time During tho euly part of tho present 
work, treatment was continued until at least the twelfth day after 
onset, these patients rocciveil totals of 8 to IS 5 grams of drug The 
duration of treatment was gradually slioitciied, and the last seven 
1 ’ , / - 1 ^ ♦i,„5o T-nPoiyed a total of 

jth this short 
of therapy 

■ • iloods of these 

treated patients have not yet been made because oi technical and supply 
difficulties It is of interest that cliloromycetm can bo employed sue 
cessfuliy without dependence upon the resultsof such assay techniques 
The practicality of the use of chloromycetin js further emphasized 
by the fact that J2 of the 25 patients were treated in estate hospitals 
where conditions are no more favorable for complete nursing care 
than in the a\ erage private home m the United States 

CONCLiUSION 

Chloromycetin is highly efficacious in the treatment of patients with 
scrub typhus It is simple to administer, and has not been found toxw 
fer man 



aiLORO'MlCETIN IN TIIE TREATMENT OF 
SCRUB TYPHUS » 

JosEPU E Sjiadix, Theodore EL Woodward, Herrekt L. Let, Je., 
CoRNELics B Piiiup and Robert Traub, Army Medical Defort 
ment Retcareh and Graduate School, Commission on Immvnfation 
of the Army Epidemioilogieal Board, Washington, D C , and the 
Vmversity of Maryland School of Medicine, Baltimore, Md , and 
R liE^sTuwAiTE and S R SA\oon, Institute for Medical Research, 

Kuala Lumpur, Malaya 

Tlio antibiotic cWoromycctin was described in 1917 by Ebrlich and 
his associates It has been shown by Smadel and Jackson to have 
a beneficial chemotlierapculic effect when administered to mice or 
cnibrjonated eggs infected with a number of rickettsial agents or with 
«everal siruses of the psittacosis lymphogranuloma venereum group 
The drug is rapidly absorbed when given by mouth to human beings, 
and readily reaches concentrations in the blood of the order of 40 
gamma per cubic centimeter No obvious toxic effects attributable 
to the drug have been ol^erved in tlic normal men or the patients who 
have been studied to date A preliminary note describing t!ie cn 
couraginp results observed m a few ca^es of epidemic typhus who 
were treated with chloromycctm early tins year m Mexico has been 
submitted by workers from the Army Medical department Research 
and Gnduate Scliool and the Instituto SilubnJad y Enfermedadcs 
Tropicalcs. 

Iwcnty five persons with scrub typlius were treated witli Chloro- 
mycetin duni g March *nd Apnl of this year The chloromycelm 
used m the work was supplied by Parke Uavis &. Co Each of the 
patients presented clinical fcatiirrs of the disease Furthermore, the 
diagnosis was prore^l in each instance by recovering BicLettsiae 
tsutsvyamu^hi from the blood tal en prior to treatment or by demon 
strating the development of agglutinins for tlio 0\. K strain of B 
proicu* Rickcttceniia occurrvd in SO of the 25 patients, and a posi 
tiie M ell Felix m 21 of the group 
Eighteen of the treated patients were males and seven females 
Tlicir ages varied from 10 to 55 years with a mean of 33 1 Treatment 
was begun on the third day of illness in two instances and on the 
clei enlh in one , the mean value for the day cbloromyceUn was started 
m the 25 ] atients was 02. Tie mean value for the last febrile day of 
itlne«s m the treated group was 7 5 Tlic shortest period which fever 
persi -ted after Iwginning tnatment was 10 hours and the longert 90. 
The average duration of fever after UieGret dose of drug was 31 hours. 

fnS Ir CnL Uafu* t n«U CaniBudaat «( (1* Am} Rnetwa 
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LA VACCINATION DU TYPIIUS ET CO’VDmST ^OUS 
L'AVONS CO^IPRISE 

Pato GnjoTO, Chej dxi Service du Typhus d llnsUtut Pasteur^ 
^cmbre du Conseil Supdncur d*/Tygiene Puhhgue de France 

La condition humainc curoptcnno de ccs hint demiSres ann^es nous a 
prouvd quo nous avions eu raison de ne pas abandonncr I’etude des 
fievres exanth^matiqucs quo nons nvions commence i Pans avec notre 
regrett^ Jlaltrc Cliarlcs Nicolle Do plus commc celui ci nous le disait 
nous pensions que ces affections devaicnt etre surtout dtudifes en dehors 
des r6gwns 06 elJes sens'^ent habifueWcment Lcs sujets rirants dans 
de tels pays no sont pas spontan 6 ment immunises et peuvent semr de 
tdmoins absolus, leur 4tude sdrologiquo est particuli^rement pr^cicuse 
lorcqu’on recherche les possibihife d’une immunisation veritable 
Lea premiers cssais que nous avons fait d’lmmunisation I’ont 
avec des cultures dessech^es de nckettsies cultiv^cs cn milieu hquide 

' ' 'V ,TA» Y' nriSrrie 


Mais en tant qu’^Uve de Ch Nicolle nous anons appns e nous 
meficr des vaccinations avec antigine vivant, aussi ne nous sommes 

» t ». „> V, f nn 


permettre ime production industrielle. 

En 1D37 nous avions fait des inoculations de ricl ettsies dans le 
jaune de I’oeuf pres do I’embryon, mais un pourcentage elev4 d insuc 
c5s, nous avail amend h. abandonncr une technique qui dans les mams 
de H 3? Cox s’est revdlde magnifique et feconde 
D’autre part Ja constatation de Kuiz Castaneda cultirante le virus 
orchitique du Jlexique dans le poumon des rongeurs qui, suivant son 
habitude, a une fois de plus un initiateur, nous avait semble 

nd et H Sparrow eurent 
> du typhus 

provenant du pou, avons nous colIabor4 avec Paul Durand pour la 
fabrication d’un antigSne pulmonaire tant souris que lapin ^ 
Zinsser, auquel nous ecnvions & cette 4poque, etait heureux de no re 
succSs mais un peu 4tonne d’un tel resultat avec la souche epideimque- 
Car il ne croyait pas bien k la sensibilite de la souris et du Japm au 
virus ^pidemique En effet les nckettsies ^pid^miques 
localement lorsqu’elles sont inoculees dans le poumon moculees pa 
une autre vote cerebrale, pdntonlale ou sous cutanee, il n y a cul u 0 
locale que lors du I*' passage, ainsi Infection non associee a un au 
virus ne peut etre transimse que sous forme inapparento 
432 
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VnsTHicT or Di‘>cds'>ion or Papebs bt Patvt and Ssiadel 

Col Kurng L Holt (United States) I think it is a very cscitiog 
report that vro ha^e heard this morning I think Dr Smadel and 
Hiss Jackson are to ho congratulated on the work they have done in 
the lahoratorj with chioromycctin, and I tliink Dr Smadel and his 
Colleagues lia%c made remarkably rapid progress m elucidating the 
effects of Chloromycetin on scrub tj-phus It is to bo hoped that it 
will bo used m Itocky 'Mountain spotted fever with equally good 
results 



LA VACCINATIOIV DU TYPHUS ET COAUIENT ^OUS 
L’AVONS COMPRISE 

pAtrii Giroot, Ohef du Service du Typhus d Vlnstitut PasleuT^ 
Mcmbre du Corseil Supeneur d'llygier.e Puhlique de France 


La condition humaine europtcnne de ccs bmt dcrni6res arm&s nous a 
prou\6 quo nous avions eu raison de ne pis nbandonner I’etude des 
fievres exantMmatiquos que nous arions commence a Pans arec notre 
regretteMaltre Charles Nicolle Deplu<»,conimecclui ci nous le disait, 
nous pensions que ccs affections deraient ctre surtout etudi^ en dehors 
des regions oh dies «cvissent hibituellement. Les sujets Tivants dans 
do tels pays no sont pas spontan^ment iminunie& et peuTcnt servir de 
t^moins absolus, leur <Studo scrologiqiio e«t particuli^rement precicuse 
lorsqu’on recherche les possibility dHino immiintsation rentable 
Les premiers cssais quo nous arons fait d’immum«ation I’ont eU 
avec des cultures dcss^chys de nckettsics cultirys en miheu liquide 
suivant la technique de Nigg et Landstciner, nous avions vu qu’une 
seule injection intndormique no provoquait que peu d'lmni unite tandis 
que trois injections permettaient d’acqu^ir un bon resultat. 

Sfais en tant qu’^l^vc dc Ch Nicolle nous avions appns a nous 
metier des vaccinations avec nntigine vivint; aussi ne nous sommes 
nous pas entct4a dans un telle vote Zinsser, lui non plus, n a^ait pas 
peu contribu^ t nous convertir a Futilisition des nntigenes tues, 
mais la technique de culture sur gdoso aus tissus ne pouvait pas nous 
perraettre une production industnellc. , 

En 1937 nous avions fait des inoculations de nchettsies dans i 
jaune do I’oeuf pres do I’embryon, mais un pourcentage deve ain«uc 
cSs, nous avait amen6 i abandonner une technique qm dans les mains 


de H R Cox s’est r4vdy magnifique et fcconde 

D’autre part Ja constatatiOn de Ruiz Castaneda cultivante le yi 
orchitique du Jlexique dans Ic poiunon des rongeurs qui, suivan son 
habitude, a une fois de plus un initiateur, nous avait sem 
prodigieusement int^ressantc * . 

Technique puJmonaire — Aossi quand Durand et H Sparrow eu 
constate le mSme risultat avec les rickettsies du typhus 
provenant du pou, avons nous collabor© avec Paul Durand 
fabrication d’un antighne pulmonaire, tant souris que la^n 
Zinsser, auquel nous ^cnvions i cette epoque, etait heure^ de no 
succSs mais un peu etonne d’un tel rynltat avec la souche epid m^ 
Car il ne croyait pas bien h la seiisibilit4 do la souns et du iapi 
virus 4pidemique En effet les nckettsies 4pid4miqnes 
localement lorsqu’elles sont moculees dans le poumon, 
une autre voie cerebrale, p4nton4ale ou sous cutanee, il n y a c 
locale que lors du I'^ passage, aina I’lnfection non associee a un 
virus ne peut 4tre transmise que sous forme inapparente 
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Mats Zinsser comprenait que, “dans une alternative comme la 


animaui. I«ous avons employe saccesstvement le lapm puis, quand 
celui Cl nous a fait defaut le cbien adulte Le poumon de lapm ou de 
chien dose dans la peau donnent des resultats equivalents 

Adaptation directe du virus ejnd-tmique <m poumon sans ‘passer par 
des parasites — De plus, I’envahissement de la France et la bamere 
s^parant Turns et Pans, le^ regions Ik typhus, des regions sames, nous 
ont amen4 a rechercher ^ obtenir directement aux depens du cobaye 
1 infection pulmomire de la souns avec le virus epidemique, la tech 
nique de Weigl, n4cessaire dans 1 adaptation suivant Durand et Spar 
row, ne nous etant pas famibere De plus, nous voulions pouvoir 
adapter des souches de diverses provenances, soucbes de Test de 
ITlurope, par exemple, I’antig^ne que nous fabriquions 4tant destine a 
nos pnsonniers de guerre cn contact avec des virus de ces regions 
Cette adaptation etait d autant plus necessaire que nous n’anons pas 
^ notre disposition les remarquables techniques antiparasitaires que 
vous nous avez revelees, et nous n’avions que la vaccination conune 
moyen prophylactique 

Des 1941, nous pouvions publier avec B Panthier que les rickettsies 
se comportent diSeremment suivant I hole au cours de Tadaptatioii 
pulmonaire 

L’adaptotion a un bote nouveau se fait toujours de la fa;oii sui 
vante lorsque 1 animal resi«te i I’infecUon on constate au lieu de la 
culture des rickettsies sous leur forme baciUaire des Ulments arrondis 
de plusieurs n depaisseur ressemblant a des inclusions et que nous 
avons appele en 1941 corps bomogeties Lorsque la defense de I’animal 


tivement, les nckettsies ne cultivent plus que sous leur forme bacil 
laire Ces constatations ont confirm^ en 1944 par Begg, Fulton 
et Van den Ende 

Pour la preparation de I’antig^e, au debut nous n’utilisions que 
des passages souns-lapm 

Apres avoir vu avec R Panfhier que les passages mmterrompus 
lapm — lapm ne provoquaient pas do baisse do virulence puisque nos 
passages de controle sur souns ou cobaye se comportaient comme les 
passages souns souns ou mieux queux, nous n’avons plus conserve 
nos soucbes fepid4miques que par voie pidmonnire sur lapm, dies sonl 
ainsi entretenues depuis huit annees 

Memo actuellement, comme nous avons pa le voir avec notre colla 
boratcur Vargues, les poumons de controle dos6s dans la peau mon 
trent une r&c^ion positive au 0,01 mg XJn centi^me de milligramme 
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tlonne une reaction d indjcc \ olum^tnque 10 au 4e jour, 50 m" nn 
reaction cntre 500 ct COO, les volumes dos nodules 4tant exprim^s pai 
H formule r*h r ctant Je ra^on moyen du nodule cn millimetre et h sa 
naiiteiu celle ci ctant ignle au plissement de Ja peau au lUTeati 
du nodule dimmute du plissement normal, lo tout divisc par 2 Ou 
pent constator quo le aoliimc do la lesion obtenue est une fonction 
lincaire du logaritlimc de la concentration de matiere virulente 
Lantigenc quo nous utilisions avec Durand ne comprenait que de 
rickettsies purifiecs par dcs centrifugations fractionnles 
Tres rapidement nous aaons adjoint Ico antigtnes solubles consti 
tii^s par les extraits de nckettsics et les eatraits des tissus dans les 
quelles les ricketts es ont cultiv^ Ces differents produ ts ont un 
pouvoir nntig^nc au moms tgal & ccliu des rickettsies ^ou5 avon. 
aussi montr5 la bnisse do co ponvoir antigiJnique par chauffage De 
plus nous ons ^ u que ces tissus, mcme apres lavage finement brojes 
sont encore antigenes Lo vaccin comportait ninsi non seulcraent les 

J J n Iv^rl«e3 

\ ce 

ur 

rhomtne 

Esscii di ptm/?ca/ion — Mais nous voulions oussi pouvoir purifier 
rapidement nos suspensions ot ainsi avoir un vaccin d^barass4 de tout 
produit collulairo Pour le r^aliser, nous avons essaye avec Jtoe 
Qiroud et Mr Ifcunicr un proeWe bas^ sur la flotation et destine a 

\ stations 

ord des 


aqueuse ainsi que les bacteries non acido resistantes Les i 
les baef^nes acido r&istantes passent dans la phase non mJ‘'C!ble Un 
obtient ninsi facilement des su'^pensions pures 
Nous avons d^crit ce phenombne en 1043 quand nous nous sommes 
apercus que la raleur d on tel anti^ne purifie est infeneure a ceUe 
r e*!! du reste une technique 
, r les ncketts es 

oirinununisant 

des differents antigenes que nous avons employes a u abord 

1 mm nie;]tinn active des animaui cette preu\e nest pas ^ 


tagnes Koebeuses virus que nous deviona a it jw x j a 
d une grande utilite En effet la souche que nous utilisions ^ 
que nous avions simplement conserve a -25® sous forme dorga 
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Mais Zinsser comprenait qne, ‘ dans une alternative comme la 
notre”, nous prefenons une technique simple pennettant, si cela 4tait 
n^cessaire, un grand rendement Lasouns pour nous se revelait insuffi 
sante, aussi avons nous chercbe a utiliser de fagon pratique d’autres 
animaux Nous avons employe successivement le lapm puis, quand 
celuv Cl nous a fait defaut, le chien adulte Le poumon de lapm ou de 
chien dose dans la peau donnent des resultats Equivalents 

Adaptation directs du vina cputemtque au. poumon sam passer par 
des parasites — De plus I’envahissement de la France et la barriere 
separant Tunis et Pans le§ r^ons a typhus, des regions sames, nous 
ont amenE a rechcrcher a obtemr directcment aux dEpens du cobaye 
1 infection pulmonairo de la souris avec le virus epidemique, la tech 
nique de Weigl necessaire dans I adaptation suivnnt Durand et Spar 
row, ne nous Etant pas familiEre De plus, nous voulions pouvoir 
adapter des souches de diverses provenances, souches de lest de 
I’Europe, par exemple, I’antigene que nous fabnquions etant destinE i 
nos prisonmers de guerre en contact avec des virus de ces regions 
Cette adaptation Etait dautant plus nEcessaire que nous n’anons pas 
a notre disposition les remarquables techniques antiparasitaires que 
TOU3 nous avez revelees, et nous n anons que la vaccination comme 
moyen prophylactique 

DEs 1041, nous pounons pubher avec R Panthier que les r!ci.ettsiea 
so comportent didEremmcnt suivant lliote au cours de I’adaptation 
pulmonatre 

l/adaptation a an hote nouveau se fait toujours de la fa^on sui 
vante lorsque 1 animal resiste a I’lnfection on constate au heu de la 
culture des nckettsies sous leur forme bacillaire des Elements arrondis 
de plusieurs d Epaisseur res«emblant a des inclusions et que nous 
avons appele en 1941 corps homogSnes Lorsque la defense de I’ammal 


tivement, les nckettsies ne cultivent plus que sous leur forme bacil 
laire. Ces constatations ont etE confinnEs en 1944 par Begg, Fulton 
et Van den Ende 

Pour la prEparation de I’antigEne, au dEbut nous n’utilisions que 
des passages souris lapm 

Apres avoir vu avec R Panthier que les passages minterrompus 
lapm — lapm ne provoquaient pas de batsse do virulence puisquo nos 
passages de controls sur souns ou cobaye se comportaient comme les 
passages souns souns ou mieuz qu’eux, nous n’avons plus conservE 
nos souches EpidEmiques que par voio pulmonaire sur lapm, elles sont 
amsi entretenues depuis huit annees. 

Heme actuellement, comme nous avons pu le voir avec notre coUa 
borateur Vargues, les poumons de controle dosEs dans la peau mon 
trent une rEaction positive au 0,01 mg TJn centi&me de milbgrammo 
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quo nous n’avons quo trfes peu employee avec notre college Jude 
Lrf3 serum a des dilutions rambles cst mis en confnet ivec des 'Tis 


Apres une infection benign© de laboratoire le taux obseire est en 
general de 1 200 ct permet do I’aiilhentifier meme arec 1 ou 2 jours 
SQulement de temperature, ce taux cst pathognomoniquo lorsqu’on le 
constate 3 mois apres uno vaccination. Apres une infection typhique 
evoluant cliez un non vaccind, le taux d’agglutimtion vane entre le 
1 1 000 eUo 1 10,000 e A ce point de \ uc nous msistons sur les phases 
non specmques que nous avons d^entes avec notre coll&gue Jadm du 
Congo Beige A la pha«e des anticorps maxima, les deux antigSnes 
dpidlmiques et murins peuvent €tre agglutin^ au mcme taux llais 
on peut difFdrencicr facilement ces sdrums avant ou oprfes cette phase 
non spdcifique Une ^ accination pr^alablo n’est pas n^cessaire pour 
faire de telles constatations Nouspensons qu’on peut interpr^tercette 
phase non specifiquc comme due h des l^ses de rickettsies probable 
ment partielles ou I’antig^no seul ptriphdnque est extrait 

Pour I’dtude cxpdrimentale /de I’antiglne nous utilisons le lapm, 
gdnLnlement celm Cl rdpond aux taux de 1 OdOaul 1 000 avec 20 cc 
d’antigene 

Reaction d'hypersenaihdite — Une des reactions qui nous a donne 
aussi des resultats interessants est la reaction d’hyper'ensibilite a 
I’antigSne dpid4mique 

E . 

don 

dans la peau •< 1.'_ • t m 

que a piitir < 
du derme soi 

sujets normaux la reaction ne depasse pas 4 ou 5 mm tandis qu’elle 
atteint 40 ou 50 mm chez les hypersensibles 

Comme elle est surtout trts precoce apres les infections tres b^nignes 
ou meme inapparantes des vaccm^elle a pour juger une immunity une 
grande importance Elle met en Evidence la prdmunition de ces sujets 
sur laquelle a tant insiste Ed Sergent Ce que nous pouvons dire e’est 
que tous les sujets presentant une nette r&ction d’hypersensibilite 
sont immiins, comme nous avons pu nous assurer experixnentalement 
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dammaux, tuait de facon reguliere lo cobaye et le singe Et nous 
avons pu voir que ces antigenes pulmonaires formoHs faits au depens 
de poumons de souris ou dc lapins donnent une bonne immunity contre 
la maladie mortelle du cobaye et du singe Les meilleurs resultats ont 
^t© obtenus par la voie intra dermique 11 n ctait done pas douteux 

IN I. I . ■ . 

I I li at I I ■( I 

au dessus de SO^S et inesures au planmetre pour un type de vaccm 
nous avions 0,81, pour un autre 039 et la courbe thermique t^mom 
donnait 1,17 

Pouvoir neutralisant — ^Tous nos dosages du debut ont ete faits avec 
iiotre test cutane de sero protection nous n insisterons pas les resultats 


pratique comparative de notre test cutan^ de sero protection de la 
sero protection sur souns par voie veineuse, pcntoneale ou tvacheale, 
nous a znontn. que ce premier test ^tait vrniment plus simple, ne 
necessitant pas le recours a des donn4es statistiques Ses resultats 
^talent constants a condition toutefois de se tenir a notre technique 
habituelle dose variable de virus connu en poids strum pur ou dilue 
Id e4rum d un vaccine neutralise en general 0 1 mg et 1 mg de 
poumon tt^s virulent 

llais la presence d anticorps neutrahsants dans un *erum n’est pas 
un fait suffisant pour prouver d une fa^on absolu 1 immunisation H 
fallait 1 epreuve experimentale sur 1 homme 
Experience spontanee chez iAonwne— Vous sommes It meme de 
donner des resultats de vaccination avec epreuve et contn le Les 
sujetsvaccinfeleta entavecl antigftne formole Los controles furent 
fortmts Deux persoimes de pas'»ago au laboratoire se contamin^rent 
avec du virus 4piddmique conserve par voie pubuoniare sur lapin, nous 
ne manipuhons a ce moment que ce virus ces contaminations furent 
probablement realisees par voic respiratoireou oculaire et ceiix ci firent 
des typhus graves 

Si 1 on veut chiffrer leur maladie, on le peut dans leur cas en prenant 
lint^grale de la courbe tliermiqne au dessus de 37*8 et mesuree au 
planimltre 

Dans ces conditions ces typhiques temoins ont des indices re«pectifs 
de 15,33 17,45 tandia que nos vaccines contamines manipulant 
des quantites considerables dc produit virulent ont fait suivant leur 
scnsibilitfipropredes maladies de type grippe bmalc et allant jusqu au 
simple acets febrile et donnant des indices do 85746547 3,4 24 
2'’ill^ 0704 et dans une succur^ile de fabrication 5,2 20 10 
0 7 tandis que 73% rc«taient sans aucune reaction 
Affffluiinahcn des nckeitsies — On authentifiait ausst ces infections 
par 1 agglutination des nckettsies faites sui\ ant une technique un peu 
7#5088 — 19— TOL 1 29 
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Los antigiiiics exlrnits a 1 nlcool donnciit de bons r^sultats, ils sont 
au^moins ^quiv dents si non siipCricurs a ceux fix^s par Ic fonnol 


ques li basso Icmp^ratiiro ot a\ ec ccrfaines concentrations. 


Et nous conclurons qua si tontes Ics immtinisntions actuelles ou fu 
tures no sont pas nbsolues, dies ont du moms complfitcment trans 
/orm^ ia contro lo tophus dos nccinotions memo imparfaifes 
ajoutcos aux m^tliodcs aiitipansitaiics clumiqucs quo vo is nous aiez 
apprises, ont fait du tjplmsipidtmiqiie nne nlTcction hi«tonque 

Apstiuct op Discue-siov 

Dr JonvC Sn'TOFr (United States), commentator Itisaplea^Ds 
to comment on Dr Girouds paper on \occinntJon apamst 
typliua 1 Jic members of the C< nj^ress arc doubtless fnmilnr 
remarkable advances m our knowledge of ctTectno vaccines which 
have been made in the pist few >ears I slinll remark only on the 
developments in regard to vaecmes containing killed liickelt^ 
proicateki Although Drs da Rocha Lima and W cigl m l£H 8 - 20 dem 
onstrnted that infected 1mm m he© could bo u«od in preparation oj 
killed rickettsial vaccines more feasible methods were not developed 


« 

1 , fatera 
pritoneil 


1 jjj. of work on ricteiifai'ii j 

• vaccine employed by the Unite 

World War was made from yoiK 
T ^ 1 _ * I ^ » *1 nt Dr James Craigie ana 

\ nt improvements m the 

Topping and his associ^ 
ntes developed a very successful technique ior the potency testing o 
such vaccines . 1,0 

This question of the ] olency of a typhus vaccine seems to me w 
the crux of t!ie matter, and I think it fair to assert that killed ric 
ettsial Tacc}nes of the efudenuc type, vvliethcr derived from lungs 
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et en dehors de toute autie possibility de contajjion et chez des sujets 


Remltati pratiques — Les vaccinations qui ont etc effectiiees dans 
tons les camps de prisonniers fran^ais ont donne des resultats remar- 
quables mais les controles ^pidemiologiqnes, qni Bont tonionrs diffi 
ciles, n’ont pu ctre realises dans les conditions si speciales ou nous 
avons tte placi^s Nous avons bien eu de tres nombrcnx comptes ren 
iliis des intdecins frnn^ais des stilags nuis les resultats donnes ne pen 
Vent pas ttre utilises statistiqoement De tonte fagon, il n’y a pas eu 
mortality pvr tjphus chez les vaccines, cent ci ont faits des typhus 
benins ou des formes frustes loisqn’ils se sonl mfectes 

1 


G mois pendant toute cette periode il n’y a pas eu de cas de typhus 
dans son stalag Rcfoules vets \a Pologne, dans les camps de iras 
somblement successifs, il n’y eut de typhus constatd parmi les 

au 


donnait pas un resuUat absolu, elle penneltait de subir, sans grand 


1 acide phenique 

Des agents etretant la croissance des getraes comme les sulfamides 
ou les thiazomides ne peuvent pas etre utilises pour la fabrication 
des antigenes, 

Le sunnoxol a 2®/00, la gonacnne & 3®/00 coiisenent le pouvoir 
antig&nejlesagglutimnessontdel 320 a 1 WO c3iez ITiomme, le test 
da sero protection est positif, tandis que I’esylr^sorcme (1^) ne vac 
cine pas Llifixamethjlhvo tbtxainine a 10^ donne quelques resultats 
Par centre 1 ttlier de I’acide p os^benzoique i 5®/00 (hipagme) pro 
voque uno bonne immunisation Les cobayes vaccines par une seule 
injection donnent des indices deO^lS et les tfraoin® de 2/> 

\.vcc G Ciaccio, nous avons en ontre utilise ces temps derniers des 
extractions nlcooliquos et des precipitations 
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Our laboratory cTpencnce was perhaps a better guide to the value 
of the V accinc Prerious to the introduction of vaccine we had 12 
cn“cs of typhu5 — most «caere and one fatal Since the introdnction 
fbero have been six cases all mild— <o mild indeed that the clinician 


envisages to gne us n vnccinc wlucb will Inve the same protective 
vnim a< sa}, yellow fever vaccine has against yellow fever Does he 
ngard it ns a matter of increasing the amount of rickettsial antigen^ 
Dr Dtnr Cvstvneda (Mexico) I wish to congratulate Dr 
Girotid for his euccess m producing an excellent vaccine aganul 
typhus I think that a good vaccine rou^t contain as many nckettsiae 
as man can stand, which is estimated to be that amount that be^ 

to prmlucc uiiwelcoim reactions A better immunization is afforded 
bj repeated do'os of vaccine This is m accord with what Dr Gear 
said Tficreforc wc mu't encouraj^ the production of vaccine o 
high i ickcttsial content Tlie u«e of large doees of antigen has sM™ 
that even murine vaccines can protect against classic tvphiis “ 
in sulTicjent amounts and do«es, a fact winch has been corroborated^ 
South Aft lean workers and by per«onal experience during a nuin 
of 3 ears In this respect, Dr V’cintemillas, of Bolivia, ^ 
cstmg expenments which have been underestimated or have not ow 
ver} well k*notvn ITe protected humans against classic ' 

giving them three or four doses of munne vaceme and then iniM 8 
them experimcnfall}, in the lalioratory, with a good doee of c 
typliiis lie proved that the'c men were proper!) j .**^i._* 

the infection Based on this expenment, we have produced biva ^ 
vaccines m which we add a good proportion of murine ricket 
IJie egg method, of course, is excellent for 
amounts of vaccine Tlic ‘ hiiig ’ methods are also ver) good for 
\ lio prefer this t 3 pe of vaccine u med 

Now, to give you nn idea of how many nckettsiae can be o 
fiom the lung fioni a single mouse, I would like to recall ope e p 
mciit of Moosei, js he described it dunng a recent lecture e 

" 3 -» 
of 
•his 


shows how mail) nckettsiae can be obtained from a single 
Dr Paul Gii odd (France) Je crois comme je pense le Pro 

quo U question des antigens a la plus grande importance. J 

jVLC le Dr Ciaccio, fait dcs extraits avec I’alcool, 
rrietbylique, h differcntes concentrations ct des precipitations - 
U inpti ituic avec I’alcool methylique La ^rtnit 

aujourd’liui completement le probleme de la vaccination y 
d’envisager de nouveau une vaccination avec virus vivant- 
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in the methods of Dr Giroud and Dr Castaneda, or from gerbils, as 
in the method of Pr Gear, or from^lice, by Weigl's technique, or 


similar to those of Craigie and of Topping 

It IS satisfactory indeed to consider the fine results which have fol- 
lowed the use of Killed iickettsial vaccines under actual epidemic con 
ditions Dr Giroud has mentioned the excellent results with his 
vaccine The experience of the United States armed forces n'as en 
tirely similar — no mortality and a striking reduction in the serenty 
of the illness 

Dr J H S Gear (Union of South Africa), commentator I regard 
it as a privilege to comment on Dr Giroud’s paper, and I was very 
much interested in it It recalled to me the evolution of the raceme 
nhich was produced at the South ^Vfrican Institute for Medical Be 

QO rfl. 1 Tl »r.» "-a I /w I aaa -a - 1 r" 1 


lliscliesion 

Possiblv of some interest to the audience was our gerbil culture 

. 4i n .1 1 r> TV If o •« > ' ' 


some importance to the derelopment of our vaccine was that these 
animals are the principal animal reservoir of plague m South Africa 
An organization existed devoted to their extermination "We inter 
feredin one stage in this process Instead of being poisoned, they were 
caught by a simple trap One hundred traps would catch 60-70 
animals per night A special squad caught up to 3,000 animals per 
week winch were used for the production of laccine The method 
n as ba«ed on the Zinsser Caslan^a method of prepa ration from white 
rats, the main difference in the result being that, ns well as prolific 
growths of/? rwoam, prolific growllis were obtained of ^ proicazeki, 
the epidemic strains. 

It was important to know whether South African strains of epi 
demic f) pirns were immunologicallj similar to European strains. A 
senes of cross immunity tests and of serological tests revealed no dif 
ference between them Accordingly, we had no hesitation in vacci 
nating the South African srmj operating m the Middle East with 


4vmuiig'-i, luem tnere were 12 cases of typhus, none were fatal 
Amongst the rest of the population, at the same time, there were over 
1 ,000 cases, but the tn o groups were not exactly comparable 
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for Kospjratory Djscnscs, who received t?ie specimen for studj, was 
able to establish the disease quickly m guinea pigs, isolate the vinis 
in chick embryos, and prove, by further immunological studies, that 
the agent was a nckettsn similar to that of Q fever 
Eesearches made in Italy among Allied troops, after my work in 
Greece became known, proved that the outbreaks of a disease in Italy 
diagnosed as atypical pneumonia were really outbreaks of Q fever 
Tlius was Q feier for llie first time recognized as a respiratory 
disease Its geographical distribution today must be considered very 
largo The disease was recenllv desenbed in Eumania (Combiesco, 
1947), and its presence may be considered as very probable in Asia 
Jfinor, according to our own recent researches 

EECEvrEpmEJfiotiOOiavL Imt-stio vtioxs 


and spnng excluded the possibility of tick transmission Besides, 
its interniptioii during the hot season shows clearly that the inter 
human transmission by sputum is not the exclusive mode The evo 
lution of the epidemic and its interruption, both occurring always at 


To find out this source, we proceeded, beginning in the winter of 
194G, to new epidemiological investigations, and this time we had the 
advantage of employing not only the experimental method but also 
the complement fixation test on serums 
Dr Eobert Huebner, of the National Institute of Health of the 
United States of America, was kind enough to perform this test on 

• t ^ 1 T' *i.»-«>^i,or»nmngIgave 

as peculiar 

■ ■ the Balkan 

countries, and Asia Minor, where they are employed ns domesticmilk 

>ats in Greece and Asia Minor 
a positive test, but in a low 
titer Later on, specimens of sera of goats from Athens and from 
various other districts of Greece and Asia Minor also yielded signi 
cant titers But this test was shown to be useless for the diagnosis 
of the infection of goats and sheep, as it was found negative, wi 
only one exception, on sera of goats and sheep which had exhibite 
a severe experimental or natural infection 



Q FEVEU, A RESPIUATOUY HUMAN EPmOUC DISEASE IN 
THE MEDITERRANEAN AREA, DETERMINED A SULK- 
BORNE INFECTION FROM GOATS AND SHEEP' 


J Cajiinopeteos, Chxef of the Expenmentdl Medicine Sen tee, Pasteur 
Imtitute, Athens, Greece 

Tlie Q fever originally observed in the region of Queensland, Aus 
tralia, has been up to today known in Australia and in North America 
as a sporadic human disease, localized in agricultural areas because 
of its transmission by ticks 


The Germans recognized early the nosological entity of this ep 
idemic bronchopneumonia Its peculiar clinical and laboratory char 
acteristics pemiittod its differential diagnosis from the common 
bronchopneumonias. Tliat is why German physicians called it “Bal 


manilcsted by the death of the animal as well ns by the creation of 
apparent lesions m tlie lungs and tho pericardium of the guinea pigs 
In the smears of spleen numerous organisms in compact masses were 
observed 

We maintained this strain for 15 months and through the courtesy 
of Dr Zarafonitis, member of the Tophus Commission in Athene-, 

To'^Ui"** •^**®'* **■* iai« eoamanlMaon wa* raad fot btm b/ Dr Vorman n 


4tl 
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SuSCETITRILnT OP Go\TS AND SlIEEPTO THE VlliCS OF Q Feveh 

In these expenments, 'iiumals from rarious districts of Athens and 
suburbs and a small number recently imported from Asia Slinor were 
employed 

I xpcriment 1 {22 Afut 19\7 ) — One kid and one lamb were inocu 
Intcd into tlio lung aMtli infected liiiman blood one kid with sputum 
in the same waj, and one kid and ono lamb by nasal instillation of 
blood after nireosis with ether Four \oung doijs find two yoiinfr 
pigs were mocnlatcd with blood into the lungs, and one young pig and 
two joung dogs by nasal instillation, of blood For each 'cries two 
guinea pigs sora ed ns controls All kids and sheep exhibited, after an 
incubation period of G-10 da^s, a high fever that lasted 7-12 days 
Animals that had been inoculated into the lung, or had been infected 
bj nasal instillation, pi esented symptoms of broncliopiicumoma The 
blood of infected lambs injected into guinea pigs proved to be m 
fcctioiis during the whole febrile period 

t n / ! \r »/»*<*\ t« _ » 1 t Ar\ A„ o nt orra 


•mbcutaneouslj with infected blood of guinea pigs, while the other two 
w ere inoculated subcutaneouslj w iih blood of the two 1 ids of the first 
experiment All kids presented, after 8-10 days, a severe infection 
The feter ro«o frequenth to 42* C and was accompanied by a strong 
shivering (chills) 

At the place of injection there occurred nn extensive inflammation 
7 his inflammation subsidetl w ith the fever, which always fell by Ijsis 
In smeais from skin tissues of local inflammation numerous nckottsias 
were found 

Heart puncture, made on two kids foi (nl ing blood, revealed pen 

Tlie blood 

nutop'y the 

f ’ ’ 1 » j _ jjj marked adhesions, 

In spleen smears were 
rickettsias 

Simultaneously with the inoculation of these kids, we proewded 
to the subcutaneous inoculation of two milk giving goats Both de 
veloped a seveio infection, which evolved exactly in the same way os 
with the kids, and their blood also was shown infectious to guinea 

^ Experiment S (0 June J947) —Four lambs were inoculated sul> 
cutaneously with blood from two lads of the preceding expenmen 

. ^ T 1 _ 1 oculated via the 

subcutaneously 
cutaneously and 
severe infection 
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For this reison, in our subsequent lUTestigation as to the relation 
of goats and sheep with the human diSKise, we employed exclusively 
the experimental method By this method wc have been able to prove 
(1) liiat sheep and goats are very susceptible to the virus of Q 
fever, (2) that they serve as a source of infection because of a peculiar 
characteristic of their disease, that is to say, that the virus appears 
in their milk, and remains Iwig after the end of the disease , and (3) 
that the infection of goats and of slieep is transmitted, above all, 
through the respiratory tract • 

Among British troops in Athens, although dimmished in number, 
numerous cases of the disease occurred during the winter and spring of 
the year 1946-47 Cases among Greeks were also numerous At 
the Bntish Jlilitary Hospital in Athens we studied 40 severe cases, 
and among Greek «oldiers 6 at the Bimim Hospital (Hr Kalitzantzis 
and Dr Papanicolaou), 4 at the Air Forces Hospital (Dr Tnvizas 
and Dr CorombiUs), and 12 among civilians (Dr Tsangridis, etc) 
The virus was recovered from the blood of 24 eases and from the 
sputum of 12 cases by injection into guinea pigs 

In nearly all of tlie«e cases the complement fixation test was per 
formed and the re«ult was found to be p<«itive * The test was also 


Thirteen cases of bronchopneumonia were observed among British 
troops in Saloniea The complement fixation tests performed on four 
specimens were positive ' 

The outbreak among British troops began in January and ended 
in June (January, 5 cases, February, 7, March, 0, April, 13, and 
May, 6) 


IS remarkable that sheep and goals were herded in nearby pasture' 
in the Grottaglie Air Base, Italy, where American soldiers were 
affected by the disease (Epidemiological Studies, American Journal 
of Hygiene, July lffl6, p 89) 


‘ Altbough the eomplemeat tnt peeved to be of 

ret we eontlDuM to ttf It In ear cmee In men or nniinei a 
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and negntive in a few dajs affcr the fnU of the fever In smeirs of 
the conjiinctivi and the eomca were found numerous tnfercellular 
masses of nckettsia The injection of unnes * of these animals into 
guinea pigs, repeated in the course of the disease as well as after its 
end, vras always negatire 

The goat milk, however, proved to be infectious to the guinea pig 
^erj earjj in the course of the disease, and it remained «o dunng the 
whole lactation period This fact, in connection with the transmis 
Sion of the infection to goat and sheep by nasal instillation is of great 
importance, as it explains (he presence and establishment of the Q 
fever in the form of a respiratory disease 

PreSF>CE and ^rAINTENANCT OFTIiE VlRDS IN THE GoiT IfUK AfTEB 
ExrEniMEN'TYi, Infection 

Expennotni B — AVe had (he opportunity to inject into guinea pigs 
the milk of a go it (G) of the fourth experiment, on the eighth day of 
fever (SO July 1917) The injected guinea pigs develop^, after in 
cubation for a few days, a ty pical infection 
Tins experiment was repeated with milk from the same goat (G) 
on 12 August 1947, 2 days after the end of the illness, and at the “ime 
time with milk from the goat (ED) in which 3 days previously the 
illness had started In both cases the result was positive 
In a third experiment (19 August 1947), 9 days after the disease of 
the first goat and on the tenth day of fever m the second goat the 
result was also positive 

In a fourth experiment (29 August 1947) wc injected the milk of 
three go^ts, (G), (E), and (D) T7»e results for all tJirce wereposi 
live 

In a fifth experiment (18Scp(emherl947) andmasivth (6 October 
1947) performed with tlic tniUc of the three goats (ED, G, D), the 
results were again positive 

The above experiments show definitely that the virus is present in 
the milk from the first days of the disease until at least 3 months alter 
the end of the disease 

•j” . ^ tije following 

d a broncho 
above goats 

at the Pasteur Institute Her milk was found infectious to the gume^^ 
pig toward the end of the disease and lemained so till the end of the 
experimental work u W tr 

Specimens of infectious milk, after having been kept m the r rig 
idairo at least 3 months, remained infectious, on the contrary, after 
souring, the milk was no longer infectious 

•Th« Introduction of a therwomeler Into tb« rectum provotes a refle* mict on Ui« 
moment tbe tbermometer is taken oat 
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after an incubation period of 6-10 days and on the site of the injec 
tion there developed an extensive influnmation Tlie horses and 
mules exhibited an intensive inflammation of the conjunctiva accom 

local inflam 
local uiflam 

mation 

The blood of the 1 imbs ivas infectious tor guinea pigs at tlie begin 
ning and the end of the feier The same occurred with the blood of 
the horses and the mules On the contrarj, dog and cat blood in 
jected into guinea pigs did not produce any infection 
The complement fixation lest of dogs and cats was found to be 
positive, while tlie results on sera of horses and mules were negative 

ExFFniSIEVTAr I^FECTI0N OF GoaTS AND SnZEP IN XIIE FoPSI OP 
BuONCHO pNXtTMOVIl BT NaSAL IkSTIU aTION OF THE VlRTTS 

Experiment 4 — For this experiment the following animals were 


pigs whoso complement fixation test before the inoculation was found 
positive) Tlic two bids and tho two lambs had already been inocu 
lated in tho first experiment 

All these animals were tested by a direct nasal instillation of the 
virus Some of these were also inoculated into the conjunctiva of 
the upper eyelid 

ith the exiej tion of the two huts and tho two lambs which were 
reinoculatcd mil the m lie goit with positive complement fixation test, 
all animals after an incuhition of C-O days shoved a severe infection 
accompanied hv cough and dv ] noea In two goats coarse rales were 
heard and in radio rams den*-* consolidations of the lungs were seen 

Tlio animals inoculated into the conjunctiva exhibited an intense 
conjunctivitis T1 eejelesions however, disappeared after 2 months 
without important sequels 

The blood of the ram, which developed a severe infection,* served 
for a nasal instillation to the milk giving goat (ED) Simultaneously 
wo injected blooil of the goat (G) mto anotlier young milk giving 
goat (A) from Old I’halcron Tlie latter was found immune. But 


more productive on the *hecp Injection of na^al secretions of the 
goat (E) into the guinea pig was positive at the height of the disease 


^ *Tb» ferer reiotlnM bi h fo 
which It dl»d4*l«r e'monm'’ 


10 Oaji MarM 
a i>araplcBla at «b« 


app*at«<1 later ao I alter 
' (ralDS la eonaequence o( 
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i-csult of tlio tested milk of tlic parent The same results occurred 

\MtIi the fi\e kuls of the eapenment«ni infected peats 0 and D 
Niue kids and five Htnbs of naturally infected sheep and geats, of 
the said flock, ivoic found with feier, nnd their blood ivas al'^ iiifcc 
tious to guinea pigs The«« observations point out that the infection 
of newborn hmbs and kids is transmitted by milk , so milk is the source 
of infection to these animals 

It remains to c-ramino the role that ticks plaj in the transmission of 
the infection to goats nnd sheep 

It IS to be remarl ed that ticks arc not found on domestic go its ai d 
sheep in the suburbs of Athens but onl} on those of rural districts* 

SuMiLVIlT 

lhe«cjsonal incidence of Q fever in 010*00? nianifcstccla'^are p'W 
torj disease, occurs during the pern d from December to July 
'Ihe presence of virus in human blorxl and «putnm is «hown by the 
oxjicnmcntal infection of guinea pigs 

Dio great susceptibility of goats nnd ‘>hepp is demoii'tnted by 
inoculation of the virus 

The experimental infection of goats and ehetp, in the form of 
bronchopneumonia, mav le icconiph«he<l bv nasal installations of 
virus 

A natural infection, m the «:anio form, occurs m goats and sheep 
The virus is prfi«cnt in the milk of goats nnd sheep, experimentally 
or naturilly infected, during the whole milk period 

After pregnancy the virus reappears in the milk of infected animals 
and mav be transmitted directly to new borna 
Milk appears to be the source of infection in men 
Iho interlmman infection by sputum cannot bo the mam 
ti aiismission, bocau*^ of (he intci niption of the di'^ea^e during the hot 
•'cason 

The outbreaks of the human disease are concurrent with the milkmg 
pel lod of goats and sheep 

The mnnifc«tation of the disease in the form of broncliopneumoni 
may bo attributed to the susceptibility of the respiratory sy'tem 0 
both man nnd animal 


AcKNOW'LFWJBrFNTS 

IVe must acknowledge our indebtedness to Dr G Vernon Dr G 
Smith, pathologist of the British Hospital in Athens, Dr E Kendal 
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• All tlie«e facts eoncsmlne the Jaftetloo of puafs and sheep and ‘he/®’® P{!?^nVletter 
mine were reported to Dr Kolla Dyer Director of the ^atIonal Inatltate of Ilealta in a ' 

Of SI January 1948 



IV VlRtTS AKb RICKETTSIAL DISEASES 


447 


Becoveet op Virds Frost Milk of Goats (Malta Race) Bbzd in 
S siALL Flocks inthe Aeea op Athens 


four goats 

On 28 August 1047 ive took specimens of milk from eight goats of 
another floclt (Eden, Old Phaleron) and with these, mixed two by two, 
four guinea pigs were inoculated. One of these guinea pigs fell ill 
after an incubation of 9 days 

On 14 January 1948 we tested again the infectivity of milL of goats 

’ ’ ' ’ ' SIX goats 

i carriers 
week be 

On 2 February 1048 we examined the miJk of two other sheep of the 
same flock, which had also presented a severe bronchopneumonia, and 
in both the virus was recovered from their milk 

All these sheep had recently been imported from the island of Ohio 

... Qjj 

I and 
3 also 


i'loiu me spiteii iiiia mer uiiiie<>eiMueniuryos\vasinjectea into guinea 


tivo results 

MAlNTFNANCr OF THE VlRlJS IN THE MlLK AfTER PrEONAVCT AND 
iNPEcnov or Few borv 


fever, transmitted a tjpical infection to guinea pigs An indirect 
proof of the nature of this kid’s infection was obtained by the positive 



SCRUB TYPHUS 


JosErn F S \dusk, Jr , M D , Associate Medical Director, Prudential 
Insurance Company of Amencay Newark, N J f formerly Executive 
Officer, United States of America Typhus Commission 


During IVorld War II, the Allied Forces were confronted with the 
problem of scrub t^Tilius, or tsutsiigamushi disease, a disease hitherto 
unknown to our medic'll officers except as a textbook curiosity , At the 
beginning of the war, it was not generally realized that the disease 
was widely distributed through the Asiatic Pacific area Pre«ent 
knowledge indicates that scrub typhus exists throughout the region 
ranging from northwest Honshu (Japan) and the Pescadores, down 
along !^do china, through Burma, India, Ceylon, the Maldives, and 
the Fcderatcel Malay States, into the Dutch East Indies, New Guinea, 
the Bismarck Archipelago, the Solomons, and even into many of the 
Philippine Islands 

Failure to realize the wide distribution of this disease prior to the 


East Indies, “scrub typhus” and “bush typhus” in New Guinea, and 
“coastal fever” and “Mossman fcicr” m North Queensland, Austraua 
The ihrestigations of SchQfIner, Walch, Keukenschrijner, and Kou 
wenaar in the Dutch East Indies, Fletcher, Lewthwaite, and Savwr 
in Malaya, and Gunther in New Guinea during the first three 
of this century leave little doubt that the clinical pictures described 
under these terms were scrub typhus 

You will recall that scrub typhus, probably more correctly known 
as tsutsiigamushi disease, is a specific rickettsial infection due to the 
Rickettsia orientahs (syn Uutsugamushx) It is transmitted to man 
by the larval forms of certain mites, or cliiggers The disease climcal j 
resembles the other rickettsial diseases except for the presence of an 
ulcerative and necrotic lesion called an eschar This pnmary lesion 
appears at the site of the attacluncnt of the mite vector and is ^ilar 
to the iache nenr of fihvr© boulonneuse Agglutinins for the Kings 
bury (OXK) strain of the proteiis bacillus appear in the patients 
serum during convalescence 

During World War II scrub typhus appears to have been first en 
countered by the Australian and United States Army Forces operat 
ing in the vicinity of Port Moresly and Milne Bay, New Gumea, m 
October 1942 As the zone of combat moved over the Owen Stanley 
Kange to the north coastal plain of Papua in the vicinity of Buna an 
450 
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Inhauser K Ztschr f llln lied pp 4S6-405 1043 
Q fever Am J Hi's 44 1 1040 
Zarafonttia Am ;j nis 44 6 1046 

Identification and cfiiractcrishca of tbe Balkan grippe strain of Rickettsia 
Burnetti Am J ll}g 44 110 104C 
Q fever In Mediterranean area Am J Uyg: 44 C 1046 
Comblesco Compt rend Soc de lUol 1947 
Brampt B Pres'ie m4d 1 et 15 f4vi1er 194S 
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that a minimum of 636 fatalities (table 2) have been reported,! 
over nil ca'^o fatalitj rate of slightly less than 6 percent Stud 
show, howe'ci, that ca«e fatality rates liave ranged from 1 perce: 
to as high as 28 percent in single epidemics 


Tabu 2 — Deaths fnm scrub iuphiis durhff World TVor //* 
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this organism was also isolated from eight /t* jiavtpeciua •yu " 
and from four tree shrews, a 

that the last animal is an insectivore-nnd not a ^ . W 

Philip points out, the zoological range of naturally infected 
IS definitely broadened _ t ronfim 

Our Typhus Commission studies in New Gmnea failed ^ 
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Gona during November and December, the number of cases began 


Solomons, in Burma, India, tb© Maldnes, Ceylon, and even m the 
Philippines, -wliere tb© distaee had not been hitherto described 
As a result, the efforts of the Australian, British, and American in 
vesfjgators were marshalled to meet (he threat. Virologists, epide- 
miologists, clinicians and entomologists pooled tlieir efforts to seek 
a solution for the prevention and treatment of this disease So great 


to all those investigators engaged in studies on scrub typhus during 
this period 

Vital itatistics dttnrig M'orld "War It — First, th© collection of such 
statistics as are available indicates that a minimum of 1C 331 cases 
(table 1) of scrub typhus were encountered among the Allied Forces 
during the war period 1042-45 Of this number, 3,184 were in the 


TiBtJE 1 —Catet 0 / icrut fvpftu* iunng tVarW TVar tl ‘ 
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likewise appeared to ofTer protection m animals Particular mentioa 
should be made of the e"g jolk sac TOccine of Cox, the tissue-culture 
vaccine of PJotz, and the lung spleen vaccine of Smadel prepared 
from intravenous!} infected white rats and mice 
CKcvtio therapy -—Shortly before tl\c end of the war, Tierney dem 
onstrated the remarkable effectiveness of para aminobenzoic acid upon 
the clinical course of scrub typhus in the human His studies vrere 
undertaken as the result of basic laboratory investigations which 


vived in high percentage despite heavy mfection with R moosm 
Tins important discovery was quickly confirmed by others. Addi 
tional investigations showed that this drug exhibited considerable 
antirickettsial activity not only against epidemic typhus, murine ty 
phus, and Rocky ^fountain spotted fever, but also agamst scrub typhus 
under laboratory conditions 


found that this drug, when administered early m the disease in doses 
of from 34 to 30 grams per day, shortened the course of fever, ameli 
orated symptoms, and decreased the mortality rate ^ 


new agent may play an important role in the treatment of not only 
scrub typhus, but also the other rickettsial diseases , 

Repellents and area control — ^Another striking advance in scru 
typhus, fiom the practical standpoint of prevention of the 
is the dev elopment of mite repellents, or miticides as some insist 
group of chemicals be termed . , 

Early in the war, investigators in the Orlando laboratory oi 
Bureau of Entomology and Plant Quarantine of the Departinen 
‘ ' ’ ’VI phthalate vras an extremely toxw 

Since the experience of the avera^ 
DT cliiggers were only a nuis^ce 
the United States and were not the vectors of any important 
in this hemisphere, little attention was paid to the discovery o 
ever, the development of scrub typhus among our armed 
New Guinea in rapidly increasmg madence during 1943 , 

terest in the subject By this time, thanks to the early ® , 

Australian entomologist, Captain McCulloch, dimethyl phtliala 
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fection m the Australian bandicoot Indeed, this marsupial appears 
to po«scs3 a considerable degree of natural immunity to the infecting 
organism ^ 


white rats, to isolate li onentala from the blood for 22 daj s and from 
the brain for 98 daj s after initial infection The British scrub typhus 
team in Burma confirmed tliese findings with laboratory infected 
native rats They found evidence of infection of the blood stream 
and bram m these rats for 74 and 99 days, respectively Fox and 
Peterson, m the Rockefeller laboratories of the International Health 
Foundation, were able to isolate the causative organism from white 
micOjivhiclihad recoi ered cither naturally or by treatment with chemo- 
therapeutic agents, for periods almost up to a year Tlius tlie impor 
tant fact that B onentalii can live in qrmbiosis with its rodent host 
for prolonged periods appears to be well established 
Etiological agent — Considerable progress Ins also been achieved in 
basic studies upon the etiological agent, particularly m relation to its 
ability to evoke protective and complement fixing antibodies Many 
strains were i«o1ated from mites, animals, and man, in New Guinea 


broad antigenic groups However, it should be noted that an animal 


lion for general laboratory u«c but al«o the theoretical effectivenes® 
of a laccine Although considerable effort was expended during the 
war 3 ears in the production of a prophylactic vaccine, the e efforts 
were successful only in bnnginglhis problem to the point of successful 
protection of laboratory animals A vaccine prepared b 3 Fulton and 
Joyner came too late for extended field trials, although such were 


■hat It was put into 
the end of the war 
• , ,)CS of vaccine were 

brought out in the United States qn an experimental basi<. Tliey 
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Abstract or Discussion or PArEiis bt CAjnvorurROs avo Sadbsk 

Dr Jo\o rR\o\ DE Azevedo (Portugnl) DenuSrement le Prof 
Femando Fonseca, le Dr Manuel Pinto ctmoi mtinenousavoiistroaTe 
A Lisbonno 18 cas dc fi<i\ re Q, dont le diagnostique a ^te fait par 1 inoco 
htion au cobayo et par la reaction de la fixation du complement avoo 
1 antigSne de la maison Ledcrlo pixpar^ arcc la H bumeti Par dw 
etudes t!pul^miologiqucs nows pensong nussi quo le hit de vache peut 
ctre un des vdhiculeg de H Rickttiiia parco que arec le sang d’un de 
CCS animaux nous a\ ons obtenue uno reaction dc fixation du comple 
inent posit J\ e Aussi nous oa ons obtenue unc nfaction po«itn e dins un 
dcs emplojcs de I’abattoai Los recbcrcbcs but le fievte Q, se poarsui 
vent on Portugal mais cependant jc doit \ otis dire que les cas onl ele 
sporadiqncs ct quo quclquos uncs ont dnnno une mptomatologie 
pulmonairc, tandia que d’autres cas ont donnd imc S3niptomatologie 
mdningde ct d’autres une symptomatologio commo cellc de la gnppe 
Parfois les maladcs aaaicnt une eruption cutnnte de papules Tons 
Jes maladcs ont eu dc la fiearo tn.s ^lerih, mais tons ont gu^ri 

Dr Norman n Ton ^^o (United States) Jtmiglitbeof'mmcintw 
cst to mention to the audience the recent history of Q fever in tae 
United States An outbreak of Q fever occurred among slaugiter 
house workers and stoclrjard workers in Amarillo Tex 2 years ego 
and some C months htcr an oufbreakoccwrredm Chicago Atpr^iit 
there is an outbreak of Q fever in Los Angeles, over ‘’OO cases nave 
been reported m Public Ilc'iltli Keports Drs Huebner Sher‘'Wl 
Parker, Jellison, and Beck published a paper which reported ine 
isolation of rickettsia of Q fever f 
the Los Angeles area Tins paper 
submitted by Dr Caminopctros in 
cttsia of Q fever from the milk of sheep and goats 
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also dibutyl phthalate were receiving field trials nxKew Guinea At 
the request of the Commanding General of the Southwest Pacific Area, 
an imestigative group was d spitched to New Guinea in the fall of 
1&43 by the United States of Amcnci Typhus Commission and the 
Vrmy Epidemiological Board It was immediately endent to this 


He 
orms 
as a 
le of 


to use prescribed inetl ods 


be even superior to the phthalatcs in quich killing time and in re 


benzyl benzoate 

Appl cation of sulfur <lu«t DDT and fuel oils to the ground have 
lioen tried for area control of mites but in general the results are not 
satisfactory from the point of view of permanence Recent unpub 
1 shed reports from the Orlando laboratory md cate that I ydroxy 
prnta methyl flavin and benzene hcsachlonde applied eitl er as a 
do t or spmj at dosages as low is 4 to G pounds per acre may elimi 
nsto mites from an area for at least a month after treatment 

SUilMART 

Tf 1 1 _t. . * 


i/iem gams made during tl e | a«t war, con^ittite anotl cr example 
of tl e bnlli'int I regress and aocomi bailments of military preventive 
medicine. 
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In 1941, tho disease became epidemic in North Africa Tl ere Tvere 
also numerous cisca of poliomyelitis among tlie troops in this area 
at that time, and the vims of poliom} elitis was isolated from ther 
faeces. Obser\ ers noticed many apparent similarities between infec 
tivo hepatitis and poliomjclitis and after numerous intensive field 
investigations concludevl that the hepatitis virus was present in the 
faeces of infected indniduals and transmission occurred by means of 
faecal contamination of hands, food, etc Van Roojen (4) was unable 
to obtain pcimission to prove this theory by inoculation of human 
%olunteers Hon ever, as a result of Anglo American cooperation mi 
terial collected by rnglish and American workers in the Middle list 
was transported to tlio United States of America for investigation 
there 

Meanwhile, the disease had also become epidemic in civilians and 
military personnel in Great Britain and West Africn, and simbr 
types of study were organizetl and carried out In England, where 
tho disease had been endemic for many years, the past and recent field 
investigations suggested tint transmission was more a question oi 
droplet spread than of faecal contamination As a result of this con 
ception, first nasopharyngeal and oropliaryngeal secretions were 
tested, then untie, and last of all faeces, for the presence of an infective 
agent In West Africa, as m North Africa, face il contamination ap* 
peared to bo tho most likely mode of spread j 

Despite tho wide divergence both of ongm of the stools and of u 
countries where they were tested, positive results of oral adn^i 
tion of such infected material to human volunteers was j 

or less simultaneously in England (’>) ni rheumatoid 
about 30 to 40, fed stools from cases of infectn e hepatitis m Eng a 
in the United States (6) in healthy young males nbou^t - 
25, fed stools from patients in the Middle East, and in 
m natives fed stools from local cases The unne from pa ici^ 


have been present in the urine tested in West Africa mqtrE 

Several attempts to infect adults fay intramsal and oral admi 
tion of nasal washings, garglings, and extracts of tonsi 
pharyngeal swabs of patients m the acute stage of the disea e ( 
first day symptoms to first day jaundice) were unsuccessfu > ^ 

an experiment using material from school children with su 
illness in a class where cases of jaundice occurred both he 
after tlie cases of donor patients Unfortunately, this wort w 
minated before material collected m tho presymptomatic s 
be tested It seems unfortunate that more attempts were no 



Se?sio/i 3 INFECTIOUS HEPATITIS 
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RFCENT ADVANCES IN INFECTIVE HEPATITIS AND 
SERUM HEPATITIS 


Lahoratory, London, England 
iNFECrnE IlrpATiTis (Virus A Hepatitis) 

Wien the recent r. ar commenced in lOlO, it Incl ilrcnily become ftp 
patent in certain qnartcis that the true catarrhal jaundice of Virchow 
nas ft very rare condition and tint in the majority of instances tlie 
underlying patliologj of clinical catorrlial j iiindicc was a necrosis of 
the parenchymal cells of the liver This thesis was based on jiost 


*tagcs of the di^e i«e by Roholm and 1% er«en ( 1 ) m 1039 in Denmark, 
Olid later by workers in numerous other countries 

It has been geneiolly accepted since about 1030 that the aetiologicnl 
agent of mfectuc hepatitis is a mtus but this hypothetical agent has 
resisted all attempts to transfer it consisleiUly to experimental am 
maK riicie Invo been isolited reports of transmussion to aanous 
siecics from mice to primates and the de'clopmg chick embryo 
I articularly in Germany, but none of the«c claims liave been sub'tan 
tnted by other gioups of workers For this reason, ns soon as it be 
tami. ob\ lous that infective hepatitis was becoming a serious wartime 
dieca«e, ns it was during previous wars, various workers turned to 
experiments in human volunteers m order to determine the possible 
mode of tran'imission and thus possible mcthoils of control in the 
field and prophylactic treatment. 

^ oegt (2) ill Germany made the first report of tran'inission of the 
d!«ea t to human lolunfecrs by oral administration of duodenal 
Juice injection of blood, and possibly by oral administration of urine 
from jaundiced patients At the ®ame time, the disoise became en 
diiiiic among Briti h troops in Palestine, and Cameron (3) trans 
mitted the disease by pircntcral injection of blood from jaundiad 
patients lhc-=e eirh findings confirmed the belief that the disea=c 
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dliu cunaitions Certain pools of gamina globulin prepared from 
pools of adult blood in the United States appear to be eSectire as a 
prophylactic measure srhen injected intramuscularly into expo ed 
individuals m doses of 0 15 to 0 3 ml per pound of body ireight (U) 
Passive immunity may last for C to 8 weelvs after inoculation. 

SniTOi Hepatitis (Vntvs B HETArma) 

In 1937, in England, jaundice was observed in a number of cbildnn 
several months after they had been inoculated %vitli a batch of pooled 
measles convalescent serum which had been collected from apparently 
healthy individuals (15) Similar incidents were recorded at fe 
same time in individuals inoculated with yellow fever vaccine con 
taming apparently normal serum (IG) IVe now recognize this cem 
dition, which his boon observed following the parenteral admiaistra 
tjon of apparently normal human scrum pla'ma or whole blood « 
homologous scrum hepatitis (haematic (17) or Inematogenous hepa 
titis) Tliere is considerable difference of opinion whether this du 
ea«e, which cannot bo diffcrenliatod either by clinical or Instologwd 
examination from infectious hepatitis, is cau«ed by the 'ame virus « 


experiments carried out m three different parts of the world England 

me rmw 
iatiUs end 

■ 1 appear^ 

to be somewhere between 20 and 40 days in the former (confinned ty 
experiments m volunteers), while in tbo latter it was m the 
of GO to 150 days Howeier, when sera -of certam patients prelum 
to be suffering from infectious hepatitis were inoculated parentera J 
into volunteers, tlie incubation penod to jaundice was between CO o 
120 days It IS possible, as Aycock (18) and others sugge‘:£eu tna 
this prolongation is due to the presence of a certain amount of an i 
body in tlie inoculum In other uuitances serum from ' 
hepatitis has gi>en the usual short incubation period when 
tered either by the oral or parenteral route, though the attack ra e 
the parenterally irioculatcd group was less By contrast, 
known icterogenic serum which presumably contained virus B , 

an attack rate of approximately 60 percent by parenteral route, I 
to produce disease when given orally or intraiiasally Further, 
high attack rate by parenteral inoculation was obtained in a co 
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transmit the disease by administration of such material, for if tliere 
IS an analogy with -poliomyelitis, as suggested so frequently, one w ould 
expect to find virus m this site late in the incubation period before 
onset of symptoms, as was recently demonstrated in poliomyelitis 
There liavo been several small localized outbreaks of an explosive 
character, which appeared to be due to contaminated river or well 
water, reported from various countries (8, 9) There have also been 


virus G weeks after the closure of tlie camp where this epidemic 
occurred Tlie presence of the virus was demonstrated by oral admin 
I'tration of the well water to volunteers 
Thus, up to the present time, faeces and possiblj wnne are the only 
proved sources of mfection for natural transmission of the disease, 
and blood in exceptional circumstances, and the onus rests on those 
who consider the upper respiratory passages as a source of infection, 
to prove (heir case 

—Tlie lack of a susceptible cspcrimcntal animal has 
prevented the development of any specific laboratory test for diag 
nosis, especially of the mild type of case which may be anicteric 
Attempts to concentrate the virus in Wood or stools, or in tissues of 
fatal cases, by physicochemical metho<ls,lmo so far been unsuccessful, 
even for the preparation of a specific complement fixing antigen 

rnT-a* - 3-1 

even 
these 
, and 

thymol turbidity tests, may also be used to dilTercntiite cases of ob 
'tructive jaundice from hepatitis Though not without risk, the im 
proved technique of liver biopsy may, m selected cn'cs, be a useful 
adjunct when other tests fail in dilTercntial diagnosis of possible ob- 
structive jaundice In spite of all the«e experiments and wub full 
knowledge of their result*!, little success was nttnme<l m preventing 
spread of the disease even in llie late stages of the recent war 
Control . — It IS now generally accepted that there are several sick 
but aniclene ca«es for every idenc one, particularly in an epidemic, 
and possibly there arc even symptomless infections A question of 
considerable importance is whether there are earners, ''ymptoinlcss 
or otherwice The evidence available { 11 _) from a 'mail number of 
human experiments siiggc^fs that piticnls do not excrete virus for 
more than a week or two after tlie on^et of jaundice, but no expen 
mentfil „„ — t\i _ _ * Carriers. 

' resi'tant to 

' . Tho virus 
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scilo to inaintam sur\i'v'il of the agent by inoculation unless Kealthj 
earners existed The fact that m many instances where the donors 
could be tniccd they ^vere knoTvn to have been well at the time they 
supplied the blood but m «otno instances bad suffered from jaundice 
at some former time, usualh «eacnl aear« ^>^ 1 * cW ‘i- 

hypothcsis I 
hepatitis with 

onward in 'Cieral donors who had been infectious in the acute sta^e 
haac been unsuccessful Al«o the attacb rates in \olunteor inoculees 
indicate that infection with \irus B has been uncommon in Ensbnd 
and in the United States m the past rxj>ermicnts with washings of 
upper respiratory passages nl<« suggest that it may be possible to 
maintain the disease in nature, though undifferentiated clinically from 
epidemic or endemic infectious hepatitis It is very important fliat 
we should try to learn tho frequency of distribution of this agent 
among the population and what type of individual is liable to be 
liarbourmg it 


iurther adv ance that is made in our knowledge may be dependent upw» 
epidemiological studies 

Control— Ccnlroi of this disease depends upon the deielopment of 
some rapid tests for detecting tlic agent m samples of «erura or a iwdy 
means of inactivation Tlie foi met is still beyond our grasp, but ul^» 
violet light radiation may bo the answer to tho latter Obphant (2*) 
and his colleagues produced suggestive results with varied types « 
apparatus It certainly scorns feasible that sera or plasma xna? « 
dealt witli m this manner, which would provide a continuous flow c! 
bactcriologically stcrdc,nomcterogenicscra in a thin layer The 
has been found in sera after cvposurc to 5G®C for 1 hour and ® 
percent phenol for 14 monlli®: 

Propliylavis of possible infection in the incubation penou t>j 
jection of gamma globulin prepared from pooled adult scrum ^3^ 


one hospital, at 30 days and CO days after treatment, the attach 
was slightly less than m untreated alternate cases and the ^ 
period appeared to bo prolonged in those cases which occurred (•' t 
But other tiials have been unsuccessful No attempt has been iC" 
at prei ention by gamma globulin prepared from convalescent ser 
from Ijiown cases Since this disease appears to be much less wi 
spread than infective hepatitis, antibodies to it must be a 

liinited in distribution and one would not necessarily expect to n 
them in an ordinary pool of adult serum 
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infectious hepatitis (19) 


taming virus B Two of seventeen recipients developed jaundice ap 
proximately 100 days after inoculation Recipients rccencd several 
doses of washings collected from donors at different periods of the 
preicCcnc stage Results suggested that the suspected washings were 
collected nearly 4 weeks before the appearance of jaundice Tlieso 
results are, of course, not conclusive, but give n lead, espccnlly as 


colleigues (21), the agent was recovered from the blood stream 34 
days after intradormal inoculation and CO da)b befoie jaundice 
One should point out hero the apparent lack of hepatitis following 
the inoculation of gamma globulin from pooled plnsma in the treat 


homologous but not to the heterologous agent is strengthened by a 
'mill number of rcinoculation experiments in human volunteers (23) 
Tliougli tho groups are small, the evidence is, on the whole, clear-cut 
The one exception is the expenment by Oliphant (24) in which in- 
diVKlusls com ilc«ceiit from virus B infection were resi«tant to paren 
teral inoculation of serum from n patient suffering from a presumed 
virus A hepatitis The possibility ari'ies that this latter ca'o was in 
fact an infection with virus, B A number of other observations and 
experiments suggest that infection with virus B even increases suscep 
tihihty to viruN A but the converse has not been observed. 

All tl)e«c transini'^ion experiments suggest that there arc m fact 
two unrelated agents and that in the majority of instances virus B 
cau«c3 a mild or inapparent infection and is responsible for most inci 
dents of scrum (hacmatogenous) hepatitis Previous to the recent 
"ar blood and blood products were not u«cd on a sufficiently large 
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Treatment — The fatality rate in this condition has tended on the 
whole to be higher than that of infectious hepatitis, perhaps this is 
due to the rclatnely subnormal state of the patient who is already 
suffering from wounds or debilitating illness when the icterogenic 


in apparent extremis when it was administered 

StRINGE TltANSSmTED HErKTins 

Ever since the introduction of the salrarsan therapy of syphilis 
a small number of cases of jaundice have occurred at varying stages 
of the tieatment with different arsenical preparations Some of these 


I lanned experiraents in clinics (27, 23) and human volunteers (29) 
have now shown that the majority of these ca«cs are caused by trana 
mission of the hepatitis virus or viruses in blool left in syringes or 
needles imperfectly sterilized between patients and that they may oc 
CUP in any clinic where multiple injections or ^cnepuncturc8 are ^ing 
earned out 

In conclusion we can s»y that though tlicy may have been slight, 
advances have been made in our knowlelge of wint we must do to 
reduce the infection with the aims or Tiruses of infectious hepatitis 
in the field ^\e haae al»o leameil that a certain nek is attached to 
transfusion with largo pools-of adult plasma (or serum) and for this 
reason such products should not be u«cd indi'jcnminitcly 
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tinguishaWe, there arc certain apparent differences between them 
The«e differences are concerned wth length of incubation period, loe* 
tion of virus m the bodj, period of infectivity, route of experimental 
transmission, and lack of cross immiinit} Vt hether those differences 
indicate actually different diseases or variant forms of a single disease 
IS ns yet, undetermined (15-17) 

The discussion of certain of these problems is contained m the pres 
entntions of Dr IilacCnllnm and Dr Neefe This paper desenbes 
the clinical and epidemiologic aspects of the naturally occurring 
disease, infections hepatitis. 

Clinicii. CouRsr op DrsrvsE 

Infectious hepatitis is primarily a mild disease of children during 
peacetime (18), in contrast with Ihe high prevalence and greater 
seventy among young adults during war (19, 20) Although com 
plcte proof of the identity of the diseases, whicli appear both “porad 
ically and in epidemics m children and voting adults, is not established 
there is no reason to bclieio that they differ (18) In most epidemics 

* • s iden 

iescent 

from hepatitis induced b) a strain of urns obtained from the stools 
of children with the disease, were immune when re inoculated mth 
a strain of virus denied from the stool of a soldier who contracted 
infectious hepatitis in Sicily (I7) , 

The disease may usuallv bo diridcd into two phases preictene and 
icteric, although an undetermined number of patients hare hepatitis 
without jaundice Anore.xia is the most common early symptom, an 
*’ ’ - ’ “■‘akness, nausea, abdom 

« t .nnnforaiof 


aches and pains Physical 

conjunctivae, posterior cervical adenopathy, and upper abdo 
tenderness Leukopenia with relatne lymphocytosis is character! 
in the preicteric period, and bilirubinuna occurs before clinical ja 
diceisendcnt , ^ ^ 

The icteric 
ease when the 
of pundica » 
longed deep 


ly 

y 



CXINICAL AM) EProE>nOtOGICVL ASPECTS 
^ OF VIRAL HEPATITIS ‘ 

W Paul Havens, Jn., M I> The Jefferson Medical ColUge, 
Philadelphia, Pa. 

Tho identification of the terms “catarrhal jaundice,” “infectious 
hepatitis,” “hepatitis cpidemica,” and “acute >ellow atrophy ’ of the 


m patients with tins disease at necropsy The development of the 
technique of biopsy of the liver h\ Hcrscti and Roholm (7, 8) and its 
Subsequent use by others (9-11) ni recent )cars made it possible to 
dcmon&tnte clearly that the essential lesions m infections hepatitis are 


general was slow to deny tho caily concept of Virchow, and only re 
cently has the actual p ithogenesis of the di«c\so been widely np 
predated 

During the jeirs of Morld War II, tho importance of infectious 
hepatitis ns au epidemic disease initial^ numerous studies MacCal 
lum and Findlay and their associates in England, and Amencan in 
lestigatois including Piul, Stokes, Francis, Neefe and Haaens, 

, ,, -j .1 ” - . - 


i-»uma Ihe aaaiiable information now suggests that there 

im} bo variant foms of viral hepatitis, and at hast two forms of 
di'ease »»-o _ j j » 


. ‘.Tbl, lowtlnitloa wsi con. 
"I lUrVetl*!*! 
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demicproportjor '' i t ^ j 

spring Since t 
somewhat liighe 
194C and 1047 ] 

nnd the disease has apparcntlj been tlifrii<=el 3 spread tliroughout the 
command The exact explanation of this endemic pattern is un 
known The possibility exists that the artificial transmission of virus 
by improperly stcriliaed stylets, needles, or syringes employed m such 
’ ’ » r ♦ 1 * - ' sts or adrninistenng 

. iicing such a regular 

Aqe —Infectious hepatitis is primarily a disease of childhood in the 
cinlian population, and Iho highest attack rates liave been 'cen be 
tween 10 and 14 years Under proper conditions, young adnlts up 
to 30 arc aery susceptible Among American troops in the Judder 


infectious hepatitis of men under 30 years (20) It is not detemnne 
whether immunologic or constitutional factors conditioned this re 
sponse iiic question has been raised as to whether in e 

posure among younger and older troops, ns determined by tne 
that men under 30 were moro likely to ecrio in ^•°othne battle»>mR 


mg 


epidemics may occur, aUhougk tlic usual experience is the ^ 

ot straggling outbreaks spread out oscr a period ot - to are 
Family and institutional oulbreaks are common in tne ■ 

IS usual for hepatitis to occur in one member of tbe family, folio 
2 to 4 weeks by Egbsequent cases 

' ' 1 family outbteabi 

"d that when treses 

entered an area where infectious hepatitis was 'o'!™’'’ “ “ ,p' 
Mediterranean littoral, large outbreaks frequently no™ “ , | 

pearance within the neat 1 to 2 months JIcFarlan 0^ 
^ted that the straggling course of epidemics is o'™™'" ^ 

mildly infectious disease which is spread by contact and 
tivelv lone and varied incubation peiiod Gauld 
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EpIDEjnOLOQT 


a few places, notably the Scandmavnn countries, so that much of the 
information available has come from descriptions of epidemics large 


defining more accurately the natural history of the epulemic disease 
Otographe di^tn}niUon — Reports from such vridelv «cparitcd 

^ > i1 TT 1 1 e . C • If ’ 


record of high incidence (22) In particular, the ’Mediterranean 
littoral liashadn prolonged andhighendcmicitv with severe epidemics 
among foreign troops stationed there dunng World Wars I and II 
Staton — ^Thc prevalence of epidemics in the autumn and early 
winter months, with a decline in incidence during the spring and «uin 
mer, has been observed in many different parts of the world Kligler 
et al (23) hav o suggested that this seasonal trend may re«ult from the 
crowding and closer personal contact which frequentlv occur at this 
time of the year Under proper conditions, however epidemics ma\ 
occur at any time, ns demonstrated (23) by an outbreak among j oung 
immigrants to Palestine, reaching a jieak in June 
Hepatitis may also occur throughout the year with little apparent 


70SfMlS_4S. 
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in Mcw of fJie fict thnt ihis <ii®ewe nt'ij’ be tron'roiWed tomsn bjih? 
ptirenteml inoculfttinn of as littlo as 0 01 cubic centimeters of infec 
tious cenim (22) The po«sibiIit 3 of meclmnicnl transfer of infec 
lions mntcrml bv flies lias !)cen advanced by Kirk (31) and Tru^ell 
(32) intbeirdesoriptK>nsofoMtbreaksninonf'Nen‘7enlnndaiid \mcr 
lean troops fit K1 Alnmein and mflie South Pacific area 
Lastly, the possibility of artificial transmission of infectious lepi 
tftis merits consuforation TFic presence of hepatitis virus in (fieftfood 
of patients, its IurIi dejrree of resistance to ordinary procedures of 
cleansinpr, and its jnfectmty bv parenteral inoculation suggest the 
pos-,ibilit 3 that it may bo transmitteil ncciileiitally more often than 
IS recognized 

Immunit]/ — Epidcmiolopic evidence is supported by a limited 
amount of cTperiinental data which sujjffcst that a degree of immunilv 
doc follow infection In civilian life. Pickles (33) and Ltsner (3f) 
in b nirland have called attention to the fact that long intemla occur 
between epidemics in villages Faperimentall}, both Havens (161 
and Nccfe ct nl (17) showed that aolimfcers comalesccnt from ex 
penmentally induced infectious hepatitis wore immune when mnocu 
Inted with the homologous strain 
The natural history of the disease is in accord with the concept that 
an att ' * i ** m«^ 1 va(iis 

case o 
under 

30 yea ^ 

among susceptible immigrant populations when introduced into ** 
area where the disease is endemic and where tlie native population n« 
' ’ ’ c * •*"(10,23) Theinildne*s« 

ibihty that infection » fsi 
csultmg in subsequent im 
- • 1-1 r «!*okes and ^eMe 


mumty follows an attack and that infection may occur moie * 
qnently than is diagnosed Gauld (38) reported the 
infectious hepatitis as 42 per 1,000 among seasoned American tr p 
m the Mediterranean theatre (1044—15), compared with an ® 
of 109 per 1,000 among reinforcements » i ich 

It IS difficult to ea aluafe the clinical and epidemiologic data i' ' 

, , . ..... occur m 3 to 6 ptw» 

not be solid and that 
tarn nonspecific or 
i the host, 

importance Unfoitunatelv,itisnotyet possible to detennine it « ^ 

such second attacks represent actual reinfection with the same 
or infection with another strain of hepatitis virus 
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British officers in the 1942 epidemics in the lli Idle East had attack 
rates 47 times as great as enlisted men (19) Gauld (20) has re 


tious liepatitis spreads are not known although tl ei e is epidemiologic 
and experimental eiidcnco to indicate that some form of ixsrson to 
person contact is frequently operative It is not unlikely that more 
than one manner of spread arc effective, and that epidemics result from 
different combinations of vanous factors 
The fact that virus is in the feces and may be tran'mittcd exper: 
mentally by feeding such infectious materials suggests that tlio intes 
tinal oral route may bo of considerable importance It is of par 
ticular interest in this regird that when epidemics of this discnso 

f f II ' f I • , r ,1, « 1 r- 

I. I I 1 I M • , • ' I ' \ II 

II Ml •nil I >1-1 

A number of presumably water borne (20 20-28) outbreaks as well 
as food borne (29) and milk borne (30) epidemics have been described 
although there is no evidence that these are the most common modes 
of transmission Of particular importance was the demonstration by 
Keefe and Stokes (2G) of hepatitis virus in water obtained from a well 
m a children’s camp in Pennsylvania during an epidemic of the 
disease. 

Attention has also been direcfed to tlie respiratory route as a possible 
'vay of spread of infectious hepatitis. The clinical observation of 
symptoms and signs of disease of the upper respiratorv tract in a 
certain percentage of patients at the on>iet of infectious hepatiti®, as 
Well as the increased incidence of the di'ease during the fall and 


conclusions. 

The jxissibdity of transmission by in«ects cither by biting or bv 
mechanical transfer of infectious materials, requires consideration 
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Sd^mart 

Ail 11 result of iiiTestigations of recent war jeirs, n better concept 
of tlie natural hi^vtorj of infectious hepatitis has been established 
Certain aspects of the clinical course have been more clearly defined, 
and the actual pathogenesis of the disease is now more widely ap> 
preciated Infectioui hepatitis has been classified as a disease of 
\iral etiology which may be spread by tlie intestinal oral route and 
prci ented by jiaeauo immunization Epidemiologic and experimental 
data suggest that two forms of viral hepatitis exist The exact rela- 
tionship betneen those two types of disease is not known, although 
the deimnistration of certain differences between them suggests that, 
ahhmigh they may bo closely related, they are not identical 
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of the Surgeon General, Umted States. Army, -were fortunate in sccur 
ing from different sources, early m the period of investigation, one 
strain of hepatitis i irus that ivas representative of so called infectious 
{or epidemic) hepatitis and one that was representative of the classic 
form of liomologous serum hepatitis. For convenience in reference, 
the strains associated with infectious (epidemic) hepatitis will be 
referred to by the group term *^irus Til” and those with the classic 
form of homologous serum hepatitis as ‘‘virus SH ’ (5) 

Some of the properties of our two strains of hepatitis virus, as 
demonstrated by inoculation experiments- in liiiman volunteers 
(4-6), are summarized in table 1 Similar experiments conducted 
simultaneous!} and independently bj Havens, Piul, md their asso 
ciates with two other hepatitis viruses obtained from different sources 
yielded the same general results (1-3) 


Table 1 — Obserratioi g on hepaUUt ttruget tU and SlI ag demongtratcd bv trang 
mUjion crpcnmentt In human eolunirer* 


Obacirltloiu 

viTOJin 

Virtu SH 

tr<usltn«ototiKt 

Abrupt Itbrfle sbwp e) ol 
ttU^^btOnUbmiotr 

IiutJIOlU, ofrbnie Isbon 
Uxf g>iOf mir pfKtd* 
clinic*) 

■» » I » BOBtbA 

luS M . 

MniJSH . , j 

'(« 1 

lU 

(fimniR)(Iabolmsisaut 1 

(« 1 

(0) 

1 

- 



this disease m contrast with the comparatively sharp onset oij>o 


eMdences of hepatic disturbance, such as muiuuuiuii , » 

nuria, bromsulfalem retention, and serum flocculation of cephalin 
cholesterol emulsions, frequently preceded clinical symptoms In 
contrast, nell defined symptoms and physical ^igns were ob^rved m 
virus IH hepatitis two to seien or more days before laboratory evi 
dences of h^iatic disturbance were obtained Although these dif 
ferences were consistent in the experunentnlly induced diseases in 

iKesulta nesaUTe but gtndlrt Inadeonafe to warroot codcIobIods see teit 




STUDIES ON THE ETIOLOGY AND EPIDEAHOLOGY 
OF VIRAL nEPATmS * 


JonN E, Neeit, M D , Atsociate tn ifedtcine. Medical School and Hos- 
pital of the Uniiersitij of Pennsyltama, ffatiOTud Research Council 
Senior Fellov} tn the Medierd Saencet, Hospital of the University 
of rennsyhania, Philadelphtu, Pa. 

During recent years, two forms of hepatitis have constituted ptoh- 
lems of such magnitude to the armed forces or public health of prac- 
tically all nations that they have achieved a high ranking among the 
more important medical problems of the day In this country, one 
form usually has been referred to ns infectious or epidemic hepatitis 
and the other as homologous serum hepatitis or jaundice 
The Icnown characteristics of Uie causative agents warrant their 
tentatne consideration ns \inises, and the available information indi-* 
cates tint at least two different types of hepatitis iirus, the exact 
relahonvhip of which remains to be determined, are concerned Tlio 
clinical and pathological mamfeslalions of these forms of hepatitis 
are indistinguishable, and clinical laboratory procedures permittmg 
their Rpocific differentiation lime not yet been developed Evidence 
for the existence of at least two types o! hepatitis virus has been 
obtained onlj by menus of a senes of experiments m human volun 
tcors, a procedure which obviously is not adaptable to climcal usage 
As Epccinc eliologiial diagnosis thus is not possible at tbe present 
time, tlio group term ‘ vinl hepatitis’ appears to be as specific a term 
as H Warranted w itli pre cut methods of diagnosis Since hepatopalliy 
al-o may bo associated w ith other diseases presumably of viral origin 
(i c , yellow fever, infectious mononucleosis, etc ) but usually is not 
the primary feature of th<r=e diseases, the types nnder consideration 
po®sibIj would be more satisfactorily referred to under the tentative 
group terra “pninarj viral hepatitis ” 


CnvnvCTFmsTics or IlEfAirns Vikcsks 

Extensive studies of the properties ol certain hepatitis viruses under 
a V anety of experimental conditions have been conducted by IlaTcns, 
Paul, and their a««ociates at Yale Umversitj School of Medicine 
(1-5) and bj our group including Stoke«, Roinhold, Gcllis, Blanch 
ard, and others at the University of Pennsylvania (4-6) Both 
of thcMs groups, working independenllj under the auspices of tlie 
trill) Epidemiological Board, Preventive Medicine Service Office 
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for tlie presence of hepntitis virus Thus, it appears tint the pres 
ciice of virus IH in biological materials would best be demonstrated 
by oral administration wlieieas \irns SH would be-^t be detected bj 
parenteral inoculation These factors should be considered in the 
interpretation of human transmission experiments m which negative 
results were obtained with materials tested for the presence of vims 
by onlj one route of administration 
In our studies, virus IH w.i3 consistently demonstrated in blood and 
feces obtained from volunteers during the pyeicteric and icteric stages 
of virus IH hepatitis Attempts to demonstrate this virus in naso- 
phar 3 mgeal secretions and urine obtained during these stages of the 
disease were unsuccessful (5,15) , 

Virus SH was shown to be present in the blood of volunteers inocu 
lated parenterally with this virus during the active stage of the dis- 
ease and also during the interval between inoculation and the recog- 
nized onset Feces, nasopharyngeal secretions, and urine obtained 
from volunteers with virus SH hepatitis were tested for the presence 
of the virus, the oral route of inoculation being used with negative 
results As plasma known to contain the virus failed to induce the 
overt disease when administered by the oral route, the negative re- 
sults with tho other materials test^ by this route afford no definite 
•videnco concerning the presence or nlwence of this virus 
Perhaps the most convincing evidence of a difference between these 

’ I j. --J 'iTtfl rrn« nn 


0 develop overt hepatitis appears to warrant uie (.oin-iusiun mat 
’esistance to reinfection with the homologous virus had resulted from 
he initial infection Volunteers so demonstrated to be resistant to 
lie homologous virus were not resistant to the heterologous virus 
,IH or SH) Tho demonstration m the human test tube of resistance 
o the homologous vims and lack of resistance to the heterologous 
■ ’ ' * with either virus IH or SH would 

’ * ’ st 

0 

• ^ 

d 


■ effect of human immune serum 

gamma) globulin against hepititis doe to these viruses '^e ability 
f iramma globulin to prevent the virus IH type hepatitis whw 


IV VIRUS AND niCKETTStAL DI'^EASES 


475 


healthy young ^ olunteers, the literature indicates tint the t j’pe of on 
set has not b«n sufficiently imiform in various outbreaks of the two 
forms of hepatitis to permit its o’*© as a mean'- of distinguishing be- 
tween them (10, 11) 

A. consistent difference in the infenal between inoculation and tlie 
time of on=et of overt hepatitis also was ob«ervcd Following inocu 
lation with virus III, oaert hepatitis developed within 15 to 37 davs 
It 13 emphasized that this interval range was the same regardless 
whether the route of entry (virus IH in pooled serum) was oral or 


virus presumably would bo associated with a prolonged incubation 
period when injected parenterally but not when administerwl orally 
After parenteral inoculation with virus SH, the time of onset of 
overt hepatitis was consistently between 2 and 4% months This in 
tervnl was not significantly infliicnceil by considerable vanation m 
the size of the inoculum It is of considerable interest, however, that 

•Krt f 1 -• ^ - 1 . « rTT’ ’ 


(11) llieso episodes may bo relateil to the demonstrated occurrence 
of viremia m this disease long before Ibe recognizable on®«t of acute 
hepatitis These trin«icnt indications of carlj actiMtj probably 
would 1)0 recognized onlj jf the mfecteil |)er«onb were under constant 


mental condition-!, they have proveil to bo u«eful in indicating winch 
volunteers sulise<picntly would be hhely to develop the overt disease 
(14) No «iich phenomena were rrcognizwl during the interval 
between inoculation with vinis III and the on«et of the overt di«ease 
Results follow mg the introduction of vini-!*.^ Ill and ‘^11 into \ol 
unteers bj different routes are of intero-.t and may exidum Mime of tbt 


louu of inti-j was oral or parenteral \\ ith our strnin of virus 111 
(be Incidence following oral inocnlation wvs coii'iderabh hicher than 
that folIowiMT 1 • • - 
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It was found that the male and female sections of the c'lmp etch had 
a deep driven well as a source of drinking water, but due to an made 
quato supply m the male section, water from the well in the girls’ 
section had been pumped intermittently into the reservoir m the boys’ 
section, starting 1 week after the opening of the camp =eason Bacte 
Mological examination of water obtained from the well in tlie female 
section of the camp showed the presence of E coli and provided evi 
dence of contamination Approximately X50 feet from this well was 
the cesspool which received the sewage from the cottage of the office 
worker who developed hepatitis 3 days after the opening of camp It 
also received the sewage from the girls’ infirmary to winch all the 
early cases were subsequently admitted A careful sanitary investi 
gation (19, 20) of this cesspool months later provided satisfactory 
evidence of a connection between this cesspool and the well 
On the basis of the epidemiological observations alone, water from 
the well in the girls’ section of the camp appeared to be the only po 
tential carrier of the infectious agent that could satisfactorily csplnn 
the outstanding characteristics of tlie epidemic TJie transmission 
experiments showed that the agent was excreted m feces, and the 
bacteriologic studies proi ided evidence of fecal contamination of the 
well water Finally, the transmission experiments provided expen 
mental evidence that this water also contained a transmissible agent 
that produced in volunteers an illness associated with hepatic dys 
function which was followed by resistance to infection with the feces 
hepatitis virus These data appear to warrant the following con 
elusions regarding the pathogenesis of the epidemic The vinia was 
brought into the camp by the office worker and was introduced into the 
water supply by way of a connection I etween the cesspool, which le 
ceived the sewage from the cottage in which she was quartered and the 


accounts satisfactorily for the dissemination oi uns iiucc lu t --t, 

out the group 

It would seem, therefore on the basis of the e\idence presented, 

’ ’ mode of 


studies 
3 work 
further 


discussion IS omitted tor the purpose ot consem iiiuii oi spe 
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tion, when injected simultaneously with tlic plasma containing virus 
SH but at a different site, or when mixed directly with the infected 

nUcmn l W /C 'Tl. I. ^ i _ n ’ r 


present, tliereforo, recognition of the existence of at least these two 
types of hepatitis virus, the exact relationship between which remains 
to bo determined, appears to he warranted 

EpiDrinoiooicAL Studies 


During the summer of 10-14, a remarkable epidemic of viril hepatitis 
occurred in & large, isolated Pennsylvania summer camp for boys and 
girls (15) As this appears to be the only recorded naturally oc 
curnng epidemic in which experimental evidence of the method of 


uoiiii wmic to renew briefly some of the observations made in con 
nection with this epidemic. 

Tins comp had ^cn ctoscil and uninhabited ‘since the termination 
of the prci inns camp Ma«on in September 1913 Tliree days after the 
opening of tho camp on July 1, 1944, a young female office worher 
quartered in the female «ection of the camp developed acute hepatitis 
The male and female sections of *' ~ 

physical boundaries but, except 
t ’ ’ 

<- Sew 

n which 

t ^ 
worker, 
the ejudi 

hundred uiiu icicniy two persons at tho camp deielopcd hepatitis 
within a period of 15 weefa, the oti<=ct in 3-14 of the 3 »0 occurring 


piiHuts Miiunad not had personal contact wuh one anotlier, 
and (5) tho apparent ease with which the infectious agent was acquired 
at tho camp in contrast to the apparent lack of caee wuh which it 
was acquired by tho‘;c «ub«c<iaently closely exposed to inf<s.(ed persons 
after their return homo. 
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eight of evidence brought forward- But merely to take the oppo 
site point of view for the purpose of discu^ion, I often wonder if the 
evidence is sufficient to justify us in assuming that point of view There 
are a number of factors about hepatitis to 5\hich these speakers have 

♦ . ^ C' * ^ 


Aibo theimraunitj effects in this disease are tei'j remarkable The 
infective dose cannot be ascertained and, if as little as the prick of a 
needle can produce the disease, I think the range of infection is likely 
to be a very large one and may be a factor which might aceount for 


immunity jJi infective hepatitis 

With te^^ard to transmission my own small part in this nas been 
limited to field studies, and I would like to conclude by referring to 
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In this paper, tlic group term “viral hepatitis" is used for those forms 
of hepatitis caused by similar specific infectious agents that ordinarily 
affect the liver predominantly and produce the syndromes commonly 
designated as infectious (epidemic) hepatitis and homologous serum 
hepatitis The available information justifies the tentatiie classlfica 
lion of these agents as viruses and indicates that at least two virus 
strains, winch may be different strains of the same \ irus or two dif 
ferent viruses, are concerned 

Under etpenmental conditions, one of these strains, herein referred 
to as virus SH, caused oicrt hepatitis in human beings 2 to 5 months 
after entry and consistently induced the overt disease only when entry 
vas by the parenteral route The otlier strain, referred to herein as 
virus ni, caused oiort hepatitis in human beings 2 to C weeks after 
either oral or parenteral entry Tlie established modes of transmission 
of the SH type hepatitis aims arc all artificial and are the result of 
actidciital or intentional parenteral introiliiction of blood or blood 


ogntis serum hepatitis, whereas the HI type of hepatitis virus seems 

to be chiefly responsible for tlx 

of infectious hepatitis Expen 

tioiia on an epidemic of virus !*• 

transmitted by drinking water arc summanred 
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Dr Jack G JlAK^iri (Lebanon) I come from Lebanon where in 
fectious liepatitis is prevalent Newcomers are verj likely to get it 
The mortality is aer3 high I wish, howeaer, to refer to (ne point 
which I was mainly interested in and which was brought out by Dr 
Neefo with reference to tho deaths of preictenc cases and the early 


a result of the presence of viruses, might produce a positive cephalin 
flocculation test In 1946 we had reported on tins test being positue 
in individuals before the development of icterus, as noticed in a hnnll 
epidemic Consequently, we bare already suggested the routine use 
of this test by private practitioners' to help in the diagnosis of pre 
icteric and nonictenc cases ol infectious hepatitis IVe have aho sug 
gested tliat this test be used in all transfusion units and on all prospec 
tive blood or plasma donors to exclude infectious hepatitis, as well as 
malaria 

Dr I A Gvllouat (United Kingdom) Tliere are ]ust one or two 
questions I would like to ask the experts who are working on this sub 
ject now I gather that similar types of hepatitis have been recorded 


titis and scrum hepatitis I took a littlo part m tho investigation of 
the cases following the yellow fever v accmation of tlie American Army 
in 1W2 Daring tho coiirso of those investigations it wis shown that 
serum from acute phase cases contained antigenic bodies precipitable 
by an antibody present in the serum of convalescent cases Subse 
quently, it was shown that the scrum of monkeys inoculated with 
liver fiom a monkey dead of yellow fever contained an antibody 
which reacted with an extract of normal monkey liver in the 
precipitin test It occurred to us then that m the pathogenesis of 
disease the following stages may have taken place There was an in 
fection of tho cells of the liver Tins infection made the liver cells, 
as it were, antigenic, or some part of the liver cell antigenic, and that 
produced an antibody, and, as a result of that antibody, one got a 
further degenerative process I wondered whether the early stages of 
the infection, which Dr Neefo noted, were not the stages of the 


showino' urticaria, presumably oi an auto anuouuy aui gen u , 
was much higher m the serum group than in the inlectious hepa 
titis group, and I wondered whether Dr Ifeefe or Dr Harens coujd 
enlighten us on this point 
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one or two early ob'eirations which suggested to us that the disease 
was spread by stool The fir«t was tliat of a «oldier who received a 
vciy severe injury to his spine, was bedridden and had two armj 
nurses to attend him We warned both of them to avoid droplet in 
fcction and they religiously observed instnictions The man was 
scicrely bedridden and had incontinence of feces Appro\imatel\ o 
weeks afterwards, both nurses de»eIoi»d infectious hepatitis although 
there were no other cases in their group of al»out 30 

ITio second inetance was that of 2 soldiers who were working in an 
ordnance depot at the height of the summer, wlien no infectious 
hepatitis was present among a garrison con=i«ting of about 300 Both 
men went down with infectious hepatitis and inquiries revealed that 
the men had 1 cen engagwl m sorting the clothes of killed New /es 
land soldiers The troops in the New Zealand regiment had sustained 
a Be\ ore epidemic of hepatitis. 

Ihe 0 are some points Clinch come to mind, and I hope that the} 
M ill stimulate di«cussion 

Dr J C I^rurij (New Zealand) I work m western Samoa Our 
eTperienco do^n tliero with jaundice has been with a limited but dcG 
nilc epidemic extending about 12 years Up to 1035 there were one 
or two cases of clinical jaundice reported each \car In 1035 eoinc 
thing like 120 cases wcic reported, and about that nito has continued 
since then until 1017 when the incidence began to diop oiT So far 
this 5 ear only one or two cases have been reported 

how the interesting thing about tlio epidemic tlicre was that among 
full Samoans the case mortality was about JO percent, and among peo- 
I It of mixed blood and Furopcans, while the incidence of the disease 
was about the same ns that for the general jiopulation the ease mortal 
It \ wna low The only deatl s that occiirml were in full Sam > uh and 
about to 40 ptnent of tlio^ ixportwl with clmicul jaundice died 
llieio nro a number of complicating fictor<«, and we thought of the 
] O'imI ility of infectious hepatitis in j eoplo who«e livers were already 
cl imi^e 1 ami there are a number of local f irtors which do cau«t liver 


cn e> of nil grailc« from simple mfec-tious hepatitis with very few 
mj tom to the dean t iting cri is that comes on enrlv nnd brings 
d nth from the acute noc.ro is before there is nny sign of jaundice 
Tlicre nra other factors that have worried us also, and the mam 
one of those is the low protein diet of the people, which is being 
investigated now 

e a re nl -o aware thnt lrpto«pirff-is is prevalent m the rats m Samoa 
^ shown posiiiTC nnti 
rfired with the study 
‘ wt me trying to make 


up for that now 
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lieved”) Believed to be one 1 flunk that is different I don’t think 
there is any proof of it whatsoever It has never been confirmed, 
and the other Danish workers don’t give much support to it We 
went into it, and I know many of us Iiave tried to infect pigs Wliat 
we found was that the liver of pigs on a low protein diet shows a 
picture exactly like the pictures that Andersen described for his in 
fected pigs Our animals were on such a low diet that we even got 
a death in the controls, and jet we got no sign of my abnormalitj 
in tbe pigs which we had tried to infect with all manner of material 
There are one or two points that I might make just here about 
the epidemiologj Mj colleague, Dr McFarlan, who was unable to 
come to this meeting, his carried on a \ ery intensive survey since 19i4, 
when infectious hepatitis was made notifiable in nine counties of 
eastern England Accuracy, of course, 13 influenced bj the mild ca“es 
not reported to the doctor The results have been fairly satisfactory 
Iho population of the region is about two and a half million, and 
the attack rate in 1514 was 1 3 per 1,000, and in the iolhmng years 
was 0 C, 0 7, 0 4 We got into tins community at tbe end of the most 
severe hepatitis, and the inquiries, showed that unfortunatelj the most 
severe epidemics had finished But the exact number of cases of 

’ « o KM 1 Kco 1 n“r 1 1 niJ. 


of these 
nlhges 

there was only a single case in the whole year Yet when tlie disease 


us stage 


rcsena 

robably 

at least two The clinical picture is tbe same in both Dr Kaufmann, 
the histological picture in the liver Jiappens to be tlie same, but the 
studies of cross immunity have been so consistent, no matter how small 
the groups, cspeci illy tlie work of Neefe and Stokes, in which they 
Inv e reinocuhted and rciiioculated, tint I feel relatively happy about 
those and also about the colossal field study of GauIJ m the ifediter 
nnean There it was actually found that the people who had been 
. T-aviniislv subiected to vims B infection, shall we saj, following 


. o, 1 riinical field studies in which gamma globulin Ins been 


B the results have been equivocal In one nosinui wucit. u.., - 

got two inocuhtions at monthly intervals, it appeared to be effective 
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Dr R A. CiiAMs (Panama) From a purclj cbnical point of view, 
we ba%6 bccR impre^d bj the fact that in Pananva the di«case is 
ntlier benign, but that verj frequently wc «ee that patients come 
back for years with recurrences, anti that sometimes they become 
chronic patients not manj of them, but quite ft fen — and so I would 
like to have thos|)cakcrs (liscu«sthat 
Dr W IvAcrjttVN (United Stales) We have heard this afternoon 
about those two different viruses which apparentlj are the cauM; of 
either infectious hepatitis or scrum liepatitis Xow I should like to 
ask the three mam speakers whether there are an) evidences in the 


logical laborator) tests which have been mentioned this afternoon 
are m 'omo way reliable in prc<licting llie possibility of the onset of 
cither one of those diseases One of the discussers mentioned specili 
call) the ccphalm flocculation lest In oiir own limited experience, 

*1 <1 * » t t I . » * ' '' "f 


i 


nhetlicr that test has been of any help 
Dr C E IAN Rooyiv (Canada) Tlie jaundice of the horse is not 
a aims disease, jaundice in the pig is, and jaundice in the rabbit can 
lie proihtccd artificially 

Dr E G Lrwis (United States) We are making a stud) in Massa 
4,1 c»M, cA" 1 , State, 

' . funk the figures an not 

York State But one 

or two interesting tilings ha\e come up during the course of this stud) 
One 13 that among laboratory workers wc have had fiie cases of 
jaundice, fo man) that these have liecomo regarded as an indiLstnal 
haranl I would be very much interested to know whether similar ex 
l>eriencts occutred in other processing laboratories in the handling of 
' "ing up of 

it IS almost 
up of that 

typo because of the severe ri'k in patients if they engage in pc' ere 

■ ■ ■ ' to 

• vn?, 

«'iia vm< appropriate le<ts \t pn?M?nl there are no results from 
those long term studies. 

Dr b O MscCaulu (Unilctl Kinploni) Starlingwitlioneofthc 
last questions first, I think Dr van Roo>eu said that jaiindici m the 
pig Iwikbeen prosen to be a virus (Dr aan Rooxcti rtplie.1 ‘be 
••JOUH — 19 is 
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institution was icterogenic If only 1 pool that those patients 
receivecl was icterogenic, then 8 percent of all the plasma dispensed 
in tint Jiospital was icterogenic Now, that is potentially a {weat 
danger and I think reflects the hazards involved in pooling plasma 
from even as many as 0 to 22 donors 
In relation to the question of chronic cases and recurrences, I thinl 
that ever} one is eager these days to find some method of determining 
residual Iner damage and to find how often it does appear Up to 
the present there is no good eaidcnce to indicate that it occurs very 
frequently I think the best documented group of papers is by Dr 
Kunkel of The^ Rod cfcller Hospital Of 350 patients 2 3 jiercent 
I think Dr Neefe will deal 
iction tests related to early 

van Roo}en brought up the 
desirability of studying the \aruses obtained from patients who had 
tlie nonicteric form of liepatitis I don’t Hiow that any of us hare 
liad the opportunity to do that, but I think we can say that we have 
had some experience bearing on the question Tlie strains that we are 
using induce in a certain percentage of patients the overt disease wjth 
jaundice, and alwa}s at the same time and after the same incubation 
period A smaller percentage apparently liad tlie same disease and 
yet failed to detelop jaundice ^ I think (here is no doubt tliat 


inoculated with the same strain of virus, whether or not they dc 
velop jaundice Dr JIakan’s concern about the use of cephalin 
flocculation as a means of determining icterogenic sera deserves com 
ment for several reasons (I) In studying our volunteers, parficu 
larly with infectious hepatitis these tests did not become positive 
until after the disease was well under way Now quite in contrast 
with serum hepatitis, we frequently did obtain positive results with 
a number of laboratory tests before clinical symptoms appeared but 
there was no consistency as to whicli tests would become positive 
Another important factor, particularly in respect to the cephalm 
flocculation test, is the technique I do not regard it as a simple 
procedure or an entirely reliable one I think it is when perfonned 
by people who are using it frequently and who are well acquainted 
with the various technical factors but there aie differences m sen 
sitivity of tlie antigen The medianism of the test itself depends 
on an interrelationship witlim the serum of the albumin globulin 
components , 

Now as far as other tests go in predicUng icterogenic serum I thinK 
that IS going to prove to be completely unreliable Certainly, it is pos 
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In other Etndics, tho results rrere eqaivocal jn huroirv volunteer ciperi- 
menta, and I feci that this has licen due to the fact that this virus os 
much less common, and that unU®b jouactiialU study the conrale'cent 
serum from actual cases of this type — and I believe this experiment 
is going on now m this country — until we hai e the answer on that we 
won’tbeEureabout the effects of gunma globulin in treating these cases 
ofMrusU 


with the test for that purfm*^ and I would remind him that m those 
instances where there have been most ictcrogenic pools of scnim, no 
one lus ever been able to find tbe slightest evidence that donors hid 
had any prtMous illness or infection 
I would ]U«l leave one mti noting question with von hat pn> 


Uyond the nicnopau«e Tin- has been up to (he prc'tcnt, to im bnowl 
«lge, an i-olatod experience m Denmark Then thcio wa^ a period 
j.n bneden bid: m 1*131, a rather Ingh mortality rale u is reported 
in a fair sized number of pcopK, without the 'anic age distribution 
In relation to tin qiicMioii ibout (he occurrence of hepatitis in 
procc-suig lal)oratoric« I know of 1 commercial laboratori proce-sing 
plasma that has hid IJ msiniices of hepatitis among technicians 
cngigwl m that work Iho-c 12 technicians inlcre-tingly enough, 
hul nil Uin treated at an sppiopnatc iiitenal at the ilisponsarj of 
that institution for laccmtions of the fingers What implications 

inp. I „ 1 - 1 — .1 • • » <*• . > 

It 

with -erum liepatiti« W e haie irreiill} had occasion to go o'tr the 
figures of the IVnnsih-anta Ilosptt il iii rinladclphia on the cspcri 
ence tlierc In tins hospital Cl ponU of ph nia were made o\er a 
p» noil of 19 months and gncii to fc21 per-ons Of tho-e C21 persons, 
r> had, I think, what could l>e example^ of homologous seiatni hepa- 
titis Tliat 1 - blighth h'ss than 1 percent, and that in it'^lf seemed 
ury inipn'--iie. but it i- miicli more impre-^ue when one realizes 
that thn^ C jaticnls recened a total of 10 jk>o1« of llasmv, 5 o that 
if nil tha-e pools were ictercgenic, 10 i»oreent of the plasma of that 
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institution was icterogenic. If only 1 pool that those patients 
received was ictcrogemc, then 8 percent of all the plasirn dispensed 
in that hospital was icterogenic Now, that is potentially a great 
danger and 1 think reflects the hazards involved m pooling plasma 
from even as many as 3 to 22 donors. 

In relation to the question of chronic cases and recurrences, I think 
that everyone is eager these days to find some method of detemunmg 
residual Iner damage and to find how often it does appear Up to 
the present there is no good evidence to indicate that it occurs veiy 
frequently I fhmk the best documented group of papers is bj Dr 
Kunkel of The Kockefcller Hospital Of 350 patients, 2 3 percent 
had evidence of residual liver damage I think Dr Neefe will deal 
witli the questions regajdjjjg hepatic function tests related to early 
diagnosis and ev idence of hepatic damage 

Dr J I? NrEFE (United Slates) Dr van Rooyen brought up the 
desirabihtj of studying the viruses obtained from patients who had 
the nonicteric form of hepatitis I don’t know that any of us have 
had the opportunity to do that, but I think we can say that we have 
had some experience bearing on the question Tlie strains that we are 
using induce in a certain percentage of patients the overt disease with 
jaundice, and always at the same time and after the same incubation 
period A smaller percentage apparently had tlie same disease and 
yet failed to develop jaundice So I think there is no doubt tliat 
nonicteric hepatitis does occur and perhaps the occurrence of jaundice 
may at least in part be related to host factors I am sure that prob 
.. may be related to 

ist m our experiments 
n period among cases 

inoculated with the same strain of virus whether or not they de 
velop jaundice Dr Makari’s concern about the use of cepliahn 
flocculation as a means of determining icterogenic sera deserves com 
ment for several reasons (1) In studjmg onr volunteers, particu 
larly with infectious hepatitis, these tests did not become positive 
until after the disease was well under way Now quite in contrast 
with serum hepatitis, we frequently did obtain positive results with 
a number of laboratory tests before clinical symptoms appeared, but 
there was no consistency ns to which tests would become positive 
Another important factor, particularly in respect to the cephahn 
flocculation test, is the technique I do not regard it as a simple 
procedure or an entirely reliable one I think it is, when performed 
by people who are using it frequently and who are well acquainted 
with the various technical factors, but there are differences in sen 
sitiTity of the antigen ^Hie jnechanism of the test itself depends 
on an interrelationship within the serum of the albumin globulin 
components , , 

Now as far as other tests go in predicting icterogenic «erum, l tnins 
that is going to prove to be completely unreliable Certainly, it is pos 
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sible that one may be able to exclude an occasional donor ^bo might be 
in the mcubation period of serum hepatitis, and I tbinh there are sev 
eral groups n-ho, on the basis of such tests, hare excluded a donor 
and found that after 2 or 3 days the donor did derelop hepatitis 
So this method perhaps might exclude an occasional person but it 
obviously wouldn't exclude many others who apparently do con 
tnbute virus to pools As far as the tests are concemwl that appear 
to be the most useful in delecting early hepatitis, we have had to 
resolve our experience m terms of using a group of te«ts, and cer 
tainly there is no one that consi'lenlly is valuable. I think all one 
can say is that urobilinogenuna is a very sensitive mdei of hepatic 
damage, but it alao js by the same token one of the most unpredictable 
and nnrebable indications. 


enough instances rejiorted to indicate that that may not be a true 
diSerence, or ableast not a sufhciently consistent one for it to be used 
as a means of distinguishing between the type.*? of hepatitis. And 
that relates somewhat to Dr Gear’s que<tion concerning the antigen 
antibody reaction tVe don’t know whether, particularly in the 
chrome cases, the persistent disease is dhe to virus activity It cer 
tainly behaves much more Lke a metabolic or antigen antibody sen 
BitiTity, if you will, rather than an mfection At the *ame tune, the 
whole course of hepatitis, after tbe£rst few days, behaves much less 
like an infectious disea«e AVe did have one experiment where we 
inoculated a group of volunteers with liver tissue obtained from a 
volunteer with what was presumed to be a persistent chronic hepatitis. 
Those volunteers developed a very vague illness after about the right 
incubation penod but they failed to develop any evidence of liver 
dysfunction, none of them developed jaundice. So I think we are 
unable to say even whether or not virus still remains. That brmgs 


protect these jhioIs from giving ns icterogenic hatches of plasma 
AVe have not been able to «how the presence of virus m serum collected 
after hepatitis and protective substances might be present There 
hasn t been enough work doneon patients who have lingering hepatitis, 
however, and eome of tho^e people might harbor virus. 
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vent the development of disease gamma globulin These attempts 
have been unsuccessful regardless of whether the globulin is given 
separately and at intervals, whether it is mixed with the virus and 
given as a neutralizing mixture, so called, or whether it is given by 
any other route So far, it looks as if gamma globulin does not protect 

- o eXT « .S/V f.t t «. 

! ! ■ 

which might inactivate the icterogenic agent 
Dr F O JlAcCALLtTjt (United Kingdom) TVo did an experiment 
with that Icterogenic serum was treated by triple ether extraction 
m the cold and the attack rate was 50 percent before and after 
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sible that one may be able to exclude an occasional donor who might be 
in the incubation period of serum hepatitis, and I think there are sev 
eral groups who, on the basis of such t^ts, ha%e excluded a donor 
and found that after 2 or 8 days the donor did develop hepatitis 
So this method perhaps might exclude an occasional person but it 
obviously wouldnt exclude many others who apparently do con 
tnbute virus to pools As far as the tests are concerned that appear 
to be the most useful in delecting early hepatitis we have had to 
resolve our experience m terms of using a group of tests, and cer 
tainly there is no one that consistoitly is valuable I think all one 
can say is that urobilinogenuna is a very sensitive index of hepatic 
damage, but it also is by the same token one of the most unpredictable 
and unreliable indications. 


enough instances reported to indicate that that may not be a true 
difference, or least not a sufficiently consistent one for it to be used 
as a means of distinguishing between the types of hepatitis. And 
that relates somewhat to Dr Gear’s question concerning the antigen 
antibody reaction We don’t know whether, particularly in the 
chronic coses, the persistent disease is dhe (o virus activity It cer 
tainly behaves much more like a metabolic or antigen antibody sen 
sitivity, if jou will, rather than an infection At the same time, the 
whole course of hepatitis, after theilrst few days, behaves much less 
like an infectious disease We did have one experiment where we 
inoculated a group of volunteers witli liver tissue obtamed from a 
volunteer with what was presumed to be a persistent chronic hepatitis 
Those volunteers developed a very vague illness after about the right 
incubation period but they faiM to develop any evidence of liver 
dysfunction, none of them developed jaundice So I think we are 
unable to say even whether or not virus still remains That brings 


One point that I wonder about is whether we could not argue the other 
way, and possibly say that they might be the very ones that would 
protect these pools from giving ns icterogenic batches of plasma 
We have not been able to show the presence of virus in serum collected 
after hepatitis and protective substances might be present. There 
Wsn 1 Wen etitragYi woric dune on patients whohavelxngennghepatitis, 
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Depuis la dccouverte de il fheiler, on savait quune immumte 
solide et durable poiuait ttrc obtcnue a pnrtir du virus vaccin neuro 
trope de souris 

L’apphcntion soutenuo de 19^4 a 1938 en V O T du precede 
Sellar Laigret nous avail convaingu de I’clTicacifc de toute metbode 
vaccinale utilisant le mtus Theiler, mats au point de vue pratique, 
nous ne pouvions songer h. guieraliser 1 usage du raccm prepaid par 
Laigret dans I’lmmense territoire africain, en raison des conditions 
difiiciles evig^es pour sa preparation, sa conservation et son inociila 
tion Tous les efforts de 1 Institut Pasteur de DaLar ont tendu a 
1 etablissement d’une methode simple, applicable dans la totality de la 
brousse africaine 

Les travaux de mise au point entrepns entre 1938 et 1940 ont about! 
au proo-dS aujouid’hui reconnu par 1 oi^nisation mondiale de la 
Santd sous le nom de “Precede de I Institut Pasteur de Dakar 
Le procide «e caractcrise 

1® — Par la simplicito de la preparation du vaccin a laquelle cor 
respond un prix de re' lent peu cleve 
2° -~Par son mode d inoculation la scarification, qui ne neccssito 
qu’un nuninium do materiel, et dc personnel specialise 
3*-— Enfin par la possibihte qu’il offre, par simple melange de 
vaccins au moment de I’emploi, de pratiquer en un seul temps la a ac 
cination contra la \ aciole ct contra la fievre jaiine Cette pratique de 
la vaccination mixte constituepour les «emces d hygiene et de propliy 
laxie travaillant dans la brousse une simplification considerable de leur 
tache deju tres lourdc 
Nous rappellerons ici 
1" —la preparation du vaccin 
2® —son mode d application 

Preparation du xaccin — Le vaccin csl e'sentiellement constitue par 
de la poudre de cerveau virulent de souns dcssech4 dans le froid et 
dans le vide L© virus empIoj4 est Je virus do souclie frangaise qui 
est actuellement arm e au 25G-‘>o8c passnge sur ceri eau de souris 

' t 

t 

Seules, les souns nettement paraljsees les 41ano et 5&me jours aprSs 
I’moculation sont sacrifices 

Les cerveaux sont prelev4s Des controles de putete sont pratiques 
par ensemencement des aerobioses et anacrobioses 

Cliaque cerveau est mis dans im petit tube de vcire numerote et place 
dans im fngidaire a —25® 

Quand tous les cerveaux sont prfleves et congeles, ils sont mis dans 
une cloche i vide de chlorure de calcium, plac4e ellememe a I interieur 

du fngidaire a -25° La cloche coinmumque avec une pompe a huile 
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\ACCIN ANTIAHURIL ET A ACCBVATIONS ANTIAMAIIILES ET 
ANmAmOLOAMARFLCS PAR LA METIIODE DAKAROISE 
EN AFRIQUE OCCTOENTALE FRANCAISE 


M Peltieb, Midecm Generallnapecteur, Directeur General de laSante 
PuTAique de L'Afrique Oceidentale Fran^aisSy Dakar 

La methode de vaccination mixte ontivanolo antiamanie de I Insti 
tut Pasteur do Dakar a et« decrite dans une s^ne d’articles et de 
rapports publics depuis 1939, surtont dans la litt4roture mWicale 
ttaG<;tt\se mais aussi on W47 dans lo Arooncan Journal of Public 
Health qui a bien voulu nous offnr 1 avantage de sa grande diSiision 
lie comite d organisation de notre eongres m a cependant fait nron 
neur de me demander de venir exposer cette methods J ai rcpondu 
avec grand pHisir k cettc invitation mais je dois m’excuser 1 avance 
d avoir surtout a rep^ter des choses dcjk dites Je m’efforcerai ce 
pendant dapporter des precisions et des documents additionnels 
li \fnque Noire Frnn?aise cst dans sa presque totalite situee dans 
la zone dendenucitd amarile Jusqua cette dettndte decade le virus 
amanle manifestait tous Ics ans sa presence par de nombreux cas 
mortpla v<»r'nT»n s Tl — —I* ' 


La fievrc jaune etait la 

t disposer de ressources 
suffi'antes pour entreprendre paitout la lutte centre le stegomyia sur 
d immenses terntoires a population clairsemee Cette lutte anti 
stegomyienno n est possible que dans les grands centres Elies est 
impraticable dans la brou=se afncaine ou memo bien appliquee elle ne 
resoudrait pas le probleme en raison de 1 existence certame du virus de 
la jungle 

Dijvtmt les diSicultes rencontrees dans la lutte centre les agents 
transmetteurs nous arons du nous toumer de plus en plus vers la 
prophylaxie i iccmale et 1 etendre peu a peu h toute la population 
afncaine 
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1 interieur, il est recommando de mettre le vaccin des son amvee et 
] usqu lu moment de 1 emploi dans nne armoire frJgorifique De meme, 
les transports du Aaccm dans la brousse, pendant Ja saison tornde 
se font autant que possible dins la glace 
Le vaccm expedie par nnstitut Pasteur de Dakar doit etre obliga 
toirement utiliwi dang un dolai de deux roois. 

Da^ns la pratique mCme de la vaccination, le contenu d une ampoule 
doit ctre utilise le phis vit© possible et le vaccin doit etre rejete apres 
une heure do contact avecla tempcmture ambiante 
En resume, nous donnons des instructions pour que la vaccination 
ne constitue pas un simple geste, mais une mesure prophylactique 
de valour 

Inoculation — ^i\.rec un aaccinostylo on depose deuv gouttes de sus 
pension vaccinale siir la region deltoidienne A travers chaque goutte 
deuT scarifications paralJeles de 0 cm B do long sont pratiquees 
Une surveillanco d’environ 5 minutes doit ttre exerc& sur les 
personnes vacemees jiour iSviter qu’ellea n’essuient le vacon ou 
n’ezposent lours scarifications an soleil Qtiand la gomme est hen 
sftche, la surveillance pout cecser 

On voit done quo 1 operation est tivs simple, reclame un minimum 
de trateriel, cfc peut-etre etccutoc dans un minimum de temps Bnfin 
cetto method© de scanficadon est en general parfaitement bien ac 
cept^e des populations af^icatnes qui redoutent au contraire bien 
sourent; les injections cous ciitanees 
Aprfes la vaccination mute les reactions locales gentrales, ainsi que 
les modifications scrologiques d’lmmunite prcsscntent les mernes 
caracteres et s’ctabhsscnt dans les mcmes conditions que celles qm 

I m dangereuse 

Je leur neuro- 

tropisme Cette affirmation peut etre fade apres un pratique de pr&s de 
dix ans de la vaccination mute D jnteressantes experiences de lab 

oratoirespratiqueesparLepineviennentcncDredeconfirmeregalement 

ce point de vue reassurant Depm© a employe un melange de vaccin 
amaril murin et de la neuro vaceme qu’il inocule par voie intra 
cerebrale d’une part a la sonri^ d’autre part au lapm 
La souris est paralysee vers le -le ou Be jour exactement dans les 
niemea conditions qu’a^ec du virus neurotrope amanl simple 

’ ~ me type 

I e exalta 

tion des piopnetts neurotropes des virus a la suiuj ue icai u Jange 
En ce qui conceme les reactions cutan^es 'Lupine, operant sur Je 
lapm toujours avec le meme materiel aurait not4 une legLre nttcnin 
tion des pustules % accmales apr&s I’usage du vaccm mute 
Chez llionune et en particulier chez les pnmovacemes, nous n avons 
pas not6 ce phenom^ne Les pustules >8ccinales se developpent dans 
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qui fait le vide et pemet H desacation parfaite apres une pcriode de 
trois oil quatre ]ours 

fl-nomont WnVoC ail 

1 on 

Pour un volume determine de poudre de cerveau, on ajoute deux 
volumes de poudre inerte sterile 

Le melange ainsi obtenu est a nouveau desseche dans le iide a —25° 
pendant 24 heures Un deuxieme controle de sterihte est pratique 
La poudre, reconnue stenlc, est nlors repartie en ampoules a 1 aide 
d'une cuillere mesure 

10 

respondaut au virus irais au mitijoiiiemc 

Les ampoules de vaccin, scellecs dans le vide, 8ont conservees a la 
temperature de —4° 

La validit4 du vaccm est de deux mois apres la sortie du laboratoire, 
a condition qu il soit conserve en glaciere 

Son transport peut se faire a la temperature ordinaire s il n’ezcede 
pas quelques^ours 

Modi d emplox — Au moment de 1 emploi, le contenu d’une ampoule 
de cent doses est verse dans un tube mortier On ajoute ensuite goutte 
h goutte 2 cc. d’uDe solution de gomme, en remnant constamment 
I’agitateur 

La solution de gomme s est montiee tres siipeneure il la glycerine 
£n eSet, la gomme est beaucoup moms fluide elle ee desseche rapide 
ment Au bout de deux ou trois minutes il se forme une petite pellicule 
qui maintient le virus fixe sur la region scarifiee 

La solution employee est la gomme arabique rucoltte au Senegal, 
il saturation, soigneusemenl neutralises, filtree et stenhsee 

Pour les vaccinations mixtes, le vinte vaccinal anti vanolique le 
plus generalement employe est le vaccm sec prepare par I’lnstUut 
de Vaccine de Pans 


memes que celles recomjnandees dans la pratique des vaccinations 
jennenennes dans les regions tropicales Les campagnes de vac 
cination doivent avoir lieu, autant que possible, pendant les saisons 
les moms chaudes, et aux prenueres heures de la journee et toujours 
a VombTe. 


font sans precautions speciales, mais dans les regions chaudes de 
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Pasteur de Dakar, dans 100% k Montana ct 98 94% a Itio de Janeiro 
I«s serums de sujets racanes avec le melange variolo amaril ont 
donneles pourcentagesdimmunito positive chiffres a 97 47% a Dakar 
98 96% a 3ronf‘ina et 97 93% & Rio de Janeiro Ce sont comme on 
le volt des chiffres tout a fait compambles 
Le troisieme point relatif k la duree de 1 immunite et a son flechisse 
ment est demonti-e par les rtsiiltats des te-fts pratiques sur Jes popu 
lations des villages des envnrons de Dakar Sept ans apres h vaccina 
tion simple 82 4% des sujets sont nettemcnt proteges alors que la 
vaccination mixte donne 82% de protection dans les memos dehis 
lies certihcats de vaccination ne sont delivr^s qu’aux personnes 
pouvant justifier dun ctat civil cn regie Cela veut dire que la 


certificats de vaccination qm occasionncllement, leur permettent de 
bencQcier des avantagos accordfeaux individ IS vaccines EnA O F 
dans la zone d eud&nicite, les porteurs de te)s certificats sont dispenses 
de certaines mesures quirantenaires appl qu^es dans les localites on 
opparait im cas de fiSvre jaune 

Ccs certificats, du modele international permettent egulement de 
sortir par voie aenenne de la zone dend^micito Da validite du 
proccdl de vaccination anti amanle par scarification de llnstitut 
" ^ '“nisation mondiale 

cefeller De tels 
t apres vaccina 
et commumqueo 

a IX) 5f S 

Les vaccinations mutes anti variolo amariles sont pratiqu4es en 
A O F selon un rythme quadnennal Cependant la regulante de 
ce cycle a et6 quelque peu perturbee du fait de la guerre et de 1 apres 


guerre 

Tl a narfois etc difficile de ravitailler certaines parties des vastes 


interpretation uesiioci j 

»' o noressaire dans Ja 


et par necess te 
mineiait obliga 
le 31 Decembre 


Le procham cycle commercera obhgatoireracnt Ic ler Janvier WSO 
pour BO tenmner le 31 Decembre IM pour 1 ensemble de la Federation 
Voici le detail par ann^e des Taccmations anti amariles on anti 
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les memes deUis et e\Qluent ttfe sensiblement de facon analogue que 
I'on emploie le vaccin jennenen poi ou melange avec le vaccin anti- 
amaril— CO qut a une grande importance dans des regions comme 
I’Afrique Occidentale Franjaise. 


frequentcs; on les obscr\e beaucoup plus rarcinent chez les sujets de 
race noire que chez lea sujets de race blanche 

Chez les Europeens, la iemme prfeente des reactions moms fr«iuentes 
et moms accusees. 

Le mauvais etat g&ieral des sujets, les affections intercurrentes 
aigues ou chroniques, en particulier cellos nffectant le foie et les reina, 
constituent au point de vuo reaction des conditions farorisantes, facUes 
it concevoir. 

_ Des miUien d’enfants noire ont ^t4 vaccines sans accident Chez 
I’enfant bhncj on a constat^ trfe exceptionnellemcnt des reactions 
m^ningo encephalitiqucs graies qiu nous ont conduit i recommander 


D’une fagon g^nirale chez le bianc, et aussi, quoique moms souvent, 
chez le uoir, on peut obserret comme apres inoculation de tout vaccin 
antiamanl neurotrope deux sortes de reactions celles du S^me et 
Gkne ]our, et jes reactions plus tardires du 12^me et 15&me jour. 

Les premieres correspondent i I’mvasion sanguine du vims amaril; 
les secondcs, ^ la localisation de ce virus sur le syst^me nerveux. 

Les reactions du 5lme et 6cme jour s’observent chez 10 ^ 15% des 
sujets. Elies consistent en fievre, courbature, c^phalee plus ou moms 
vives. 

La reaction tardive n’appnrait que chez un petit nombre de sujets. 
Elle s’accompagne de signes de reactions mSningee, et dure en moyenne 
5 a 6 jours 

Dans les cas graves, mnssimes, les signes encephalitiques ou myfli- 
tiqueg dominent la scene Si aucune mMicatiou intempestive n’est 
instituee, la guerison s’lnstalle peu sans sSquelles. 

s'e 

h 

Un trouve conhrmation des deux premiers points dans les resultats 
des tests de s^ro piotection pratiques a nnstitut Pasteur do Dakar 
et en particuUer, avco evidenc^ dans les resultats des experiences 

na 


pa I 

anu amanl so sont monties immunises dans DC 88% h Tlnstitut 
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La valeur de la vaccination est consacr^e par IVltude dea tests de 
serojirot^tion pratiques, au moms pour les personnes vivant dans 
la zone d endemicito amanlc, avant et opres la vaccination Pina de 
3 000 verifications ont ete nmsi fades, et e’esfc seulement h pennne 
persistant© depuis la guerre d® materiel indispensable venules, 
thermos, souns bJanclies, qm noas a empeehes d'itendre ce controle 
absolument indispensable et que nous reprenons de plus en plus 

Nous pouvons dire que des tests ont ete faits a peu pres avec tous 
les lots de vaccin, que les i^sultats obtenus ont ete uniformement 
satisfaisants aussi bien poor les vaccinations faites dans la bfousse 

• iquds 

au cours des quatre premieres ann^cs qui smvent la vaccination, S 843 
sont positifs ce qiu donne un pourcentage d’imtniinitS de 95, S 


Tableaus — Lc» rdsutlats olicntiapourles tacanathni faitet 



De la quatrifeme a la septieme ann^ suivant la vaccination, 191 sur 
221 tests sont positifs donnant tin pourcentage de protection de 86,4 

{ ' -i-'— 


que constate depuis quelques annees aoit enw ^ 

mise au b&^fice de la vaccination 

Les rates cas observfe paraissent avoir pour ongme un virus rural, 
I’Arfsitpnce au moms dans certames regions de la Cote d’Ivoire 


ce dernier, au debut de la maladie, eiait negucii ~ 

observd etait nettement an css import^ contract^ dans la biousse 
En raison precisement de I’enstence du virus rural, on ne peut 
parJer de dispantion totaJe du danger amanl en A O F , et Ion 
doit recommander la continuation de la pratique de la vaccination 
en masse qui nous met & I’abn de tout© mauvaise grosse surpnse La 
methode de vaccination mixte anti vaiiolo amarile s’est montree a ap 
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variolo amanles pratiques dans la FM^ration pour une population 
globile d'ennron 16 000000 d habitants (tableau 1) 


Tableau 1 — racrinatioa anft^imartleA ou anti-vartolo^marile» 



Au 11 Decembre 1947, la population de cliacun des tcrntoires de la 
Fed4ration 4tait vaccinfe dans des proportions qiu ressortent clu 
tableau ci apiis 

La population totale de I’Afrique Occidentale Francaisc il semble- 
rait done que tous des habitants aunenbnu moms iti vaccines une 
fois En reabtd certains individus ont du et4 vaccines plusieurs fois, 
d autres ont pu echapper k la Taccmation 
On a surtout vaccine dans les regions ou la fievre jaune a prevalu 


Tabieau 2 — Fopulatum 4e cAocbr tfe« terrilotre* vacctxt4e 


R^«u du Gbeadn dft fer 


DiluMger 



‘ I!OOOOh»bit»nts(+un« ImportiDt* popnlitkai Bottwite) 



HELD CONTKOL IN YEUOW FEVER 


Dr Waldfjiar S Vntdvis, Director^ J elloic Fever Service, 
Rio de Janeiro, Brazil 


feoper h-is given a tnistcrlj definition of jellow fever as “an acu 
infectious, noncontagious, self limited tropical disease of rapid ons 
and short duration, due to \ specific virus, terminating in death < 
m spontaneous recoveiy tv ith the production of lasting immunity 
In severitj, jellow fever ranges from an almost inapparent febri 
reaction of a few liours’ duration to the overwhelming infection an 
intoxication of the classical case, chancteum) by albiiminima, jam 
dice, and liaemorrliage 

Epidemiologicall} , yellow fever occurs eitlier as 

(1) A domestic human disease with a simple cjcle of infectio 


neither this nios<iuito nor man is an essential element in tiie iiibui 
vertebrate cycle of infection which maintains the reservoir of ytru 
xn the jungle 

The basis for the control of any infectious disease can generally bi 
found in a perfect definition of its nature and an adequate kiiowledgi 
of Its epidemiology 

Yellow fev er, which formerly was a dreaded tropical scourge, todaj 
lias ^come a perfectly controllable disease because of unsparing efforts 
*■ nnumcrable scientists 

■ en a system of eradi 

ered the only vector 
This was done first 

m Habana and later in Bio de Janeiro, to cite only two of the m^t 
orPJi<s stneben at that time The results obtained revealed 


ce this problem 

without the fear tliat, as happened m tne noi ici ^ ^ pa^j 

will become the unnece^O hurial places for tliou^ands of human 
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plication facile, ^onomique Elle est adapt^e aux conditions de 
I’Afrique Son efficacite qai nc fait actuellement pas de doute, sera 
survcillfe par des controles penodiqnes de plus en plus nombreux, 
all fur et a mesure que nous aurons tecupere les moyens matenels 
indispensables pour les assurer 

Bsijogbapiiis 


(V) », T,*.. -- 

(2‘) 

<3«) 

(4'’) Peltier M BIM Trop n* 5 449 d^cembre 1941 

(6*) Peltier JI Duneux C Jonchere H et Arduie E Ber d Immunol n* 
2 172 Mara 1939 

(6’) Leptne P Levaditl J C et Uelle Sautter Es«aU dassociatlon dea 
EOncbea neurotropea da virus amaril etdu virus vaccinal Bull Soc path 
exot 40 840 1947 

(?•) Peltier U Yellow Fever Vaccioatloo s tuple or associated with vaccination 
against smallpox of the populations of french West Africa by tlie method 
of the Fsstcur Institute of Dakar Am 3 Pub Health 87 1020-1032 
1047 

(8°) Durleuz C Bllssion de contrdle eSec(u« en vue de rcconnaltre sur le plan 
International la valid t4 du vaeda antlamarll prfpard par llnstltut 
Pasteur de Dakar Bull Med d A O P S J97 1943 

(6*) Jonchere n et Ooiron H. Bur la doi4e de 1 immunity aprts vaccination 
contre la 1 Uvre Jaune Bull iD4d d A 0 F 3 205 1946 
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involved, we have but one means to combat the spread of infection— 
by vaccination Tliere can be no doubt that vaccination affords the 
best means of protection, not only for the individual who lives in rural 
^demic areas, but also for population groups who are in contact with 
forests wlierc they may become infected, in areas of either endemic or 
epidemic yellow fever 

The virus currently used m the preparation of vaccine m Brazil 
IS the so called “17D” strain, which has been given in single sub 
cutaneous injections into 4,484885 persons This vaccine is manu 
factored in the laboratory of the Brazilian National Yellow Pever 
Sen ice A recent suncy of persons vaccinated with this product 

Rl/ 1- _ 


P 

tl 

economic and practical advantages and has met with considerable 
success 

Finally, we come to the control of urban yellow fever In this 
connection, it may be permissible to mention, without dogmatism 
but with justifiable satisfaction, the splendid results obtained in 
Brazil in the largest and most victorious sanitary campaign ever 
undertaken against any single disease Tins campaign was initiated 
m 10S3 under tlie auspices of the Itocl efeller Foundation, which 
organized the Yellow Fever Service, as it was then designated, on 
ft Nation wide basis 

Esperience has nmplj and repeatedly shown (1) that campaigns 
directed exclusnely at the eradication of aegypti m its aquatic phase 
succeed in conquenng the disease rapidly in cities and towns, and 
(2) that a really low aegypU index, obtained after 6 to 7 weeks of 
an antilarval campaign, renders the possibility of autochthonous 
infection remote 

The preference for humans ns a source of the essential blood meal 
makes this species a domestic vector to such an extent that the experts 
have considered it most practical and economical to interrupt the 
mosquito’s cycle of development in its aquatic stage The results 
have shown the effectiveness of measures put into practice, which 
were based on tlie fact that the female mosquito prefers artificial 
water containeis, usually m or near human habitations, for on 
position 

This observation led to the development of the antilarral measure 
which consists of weekly Msits by a sanitary inspector to a given 
number of buildings in order to search for and systematically destroy 
all larval and pupal foci of Aedes aegypti Parallel with a progrepive 
fall of the larval index to a constant zero, tlie inspection cycle is 
mcreased to 2, 4, 8, and finally, 62 weeks J^ong the advantages 
qbtamed by the lengthening of the time cycle is the reduction of 
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The outlines of these vast campaigns have already been modified 
and -will be further modified as science progresses, either as the study 
of the behavior of the vector reveals its most vulnerable, as well as its 
most resistant, biological attributes, or as the hnlliant advances of 
modem chemistry place in oar hands substances of increasingly lethal 


infected with j ellow fever to any part of the world dunng the incuba 


of the insect vertebrate ttansimssvon cycle as it occurs in nature has 
never been attempted because of the obvious impossibility of extermi 
Dating the jungle vectors or vertebrate hosts 

In order to combat the disease efficiently, it is necessary, in the 
first place to make known its occurrence in obscure foci The measure 
mo«t likely to lead to this objective is the organization of an efficient 
viscerotomy service with viscerotomy posts as closely spaced as pos 
sible in the area under attack Histopathological esamination of 
liver specimens, obtamed through viscerotomy, has permitted the diag 
nosis not only of yellow fever but also of other diseases of public 
health importance such as visceral leishmaniasis, schistosomiasis, his 
toplasmosis, and malaria 

At present, not less than 1,310 viscerotomy posts are functioning in 
Brazil Since the inauguration of this service in 1931, a total of 
385, ?28 liver specimens have been obtained from persons who died 
after illnesses of up to 10 days’ duration Eiaminetion of this mate 
nal has revealed the occurrence of 1,487 cases of yellow fever 

Modern Methcuis or Teliow Fever Control 

So vital IS the viscerotomy service for the discovery of hidden foci 
of yellow fever mfection that omitting its installation js, we venture 
to say, the simplest way of denying the existence of the disease m any 
region 

When a case of yellow fever is discovered m a locality mfested with 
Aedes aegy-pti, the patient mu«t be considered to be a possible propa 
gator of the disease However, if the jungle type of epidemiology is 
7950es— 19— »oI 1 83 
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service was created In this region periodic dry seasons force th 
population to store water in large and small containers, generally mad< 
of clay, or to keep these containers emptj awaiting use whenever rain, 
occur These ]ars are frequently carried by their owners on then 
forced zoigmtions and many tunes aegypti eggs have been found adher 
ing to the walls of these receptacles Experiments have shown thal 
these eggs may hatch when dampened by water e^ eu though they havi 
been exposed to the sun daily for periods up to 450 days The rein 
festation of numerous localities has been attributed to this circum 
stance, with adequate justification, and the application of oil has not 
been effective as a control measure 
The difficulty presented by the resistance of aegypti eggs m domestic 
receptacles constitutes an obstacle of major importance in campaigns 
of this kind and explains why the eradication program in northeast 
Brazil has not jet been completed Howe\or, a solution to this prob 


started laying eg " 

located there, or 
Apufaa proecoz 
service and the e- 

posits, tlieAedes in self defense, returned to it$ perhaps ongi 

nal habitat to avoid the unfavorable environment created in the 
vicinity of houses With the removal of all tree stumps and the 
filling of all tree cavities with cement or chj, the problem was finally 
solved 

During the jear 1947, no less than 56,414 localities in Brazil were 
controlled by the National Yellow Fever Service Aedes aegyph 
were encountered in S 8 percent of the localities, but at the end of 
the year only 1 3 percent retained a positive aegypti index 

Erabicatiok or “Aedes AEOtrn” Airo tub ChntRBNr Use or DDT 

The concept of eradication was adopted several jears ago, long 
before the use of DDT The idea that maintaining a low aegypti 
index would offer sufficient protection ogamst epidemic outbreaks of 
aegypti transmitted yellow fever was abandoned The eradication 
program became amply justified as it was found easier and cheaper to 
achieve and maintain a zero aegjpti index than merely to avoid in 
creases in density of aegypti m areas where a low index had been 
maintained for a long time- 

However, eradication of Aedes aegypti, which m the Americas is 
essentially a domestic species and not, as in Africa, a forest mosquito 
can only be accomplished when a permanent campaign is organized 

If, with methods today considered oteolete, it was possible to eradi 
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workers, those released being employed to advantage m adjoining 
infected areas 

Foci of Aedes aegypti, however, are encountered not only m build 
mgs but also in various types of river craft where the aegypti may 
breed either in bilge water or m potable water containers On some 
craft, an ingenious tube system has been installed which permits con 
tinuous introduction of larvicide to the bilge, even when the vessel 
IS loaded, and so avoids the transpoitation of mosquitoes to clean 
areas 

Tlie organization of an antilorval ecrvice, which is always pre 
ceded by a determination of the aegypti index, is no longer based, 



It has been repeatedly obserred that a low aegypti larval index 
IS not alwaj s a defanito indication of safety, due to the multiple causes 
of error which may reduce its value To ascertain a true index it is 
necessary to make control captures of adult mosquitoes, and this is 
of fundaraantal importance in the anU aegypti campaign It serves 
a double purpose First, it checks the zero index given by the inspector, 
and second, it furnishes a valuable indication of the presence of 
breeding foci 

For many years the Yellow Fever Service of Brazil has used oil 
m the campaign against Aedea ae^ph By applying oil systemat 
ically to all domestic water containers in contiguous and progressively 
increasing areas and by pohciog those areas with squads for the dis 
covery of larvae and of adult mosquitoes, the eradication of A«dei 
aegypti was obtained m the following sections of Brazil the States 
of Para, Maranbao, Qoiaz, Minas Gerais, Espinto Santo, Rio de 
Janeiro the Federal District, Sao Paulo Mato Grosso, Parani, Santa 
Catarina Rio Grande do Sul, tlw Territories of Acre, Amapa, Rio 
Branco, Guapore, and Fernando de Noronha, and parts of the States 
of Amazonas, Fiauf, and Bahia 

The total arei ot-o. 1 K.. ..11 C. * j r,- _ . r 


I ellow I ever bervice Of the area where work is being carried out, 
87 percent, or appioxunatdy 2000^ square miles, is already con 
sidered clean, that is, aegypti are no longer found Only 13 percent, 
or some 300,000 square miles is regarded as infested 
A noteworthy variation in tecbmque was developed in north 
east Brazil, in areas where a peculiar geo demographic aspect 
presents conditions charactenstically different from those found m 
other regions To meet this problem, a special rural anti aegypti 
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Principal I* \ctors Wiiicn Hate Ensureo Sdcce'^s in the 
Anti AraTrn Campaign 

Among other factors, the importance of the following should be 
stressed 

(1) Passage by the Federal Government, m May 1932, of a law 
(decree No 23434) granting the Yellow Fe\er Service authority to 
employ any sanitary measures deemed necessary in its work ihis 
law has served as a model for those authorizing similar services in 
other South American countries 

(2) Unity of action throughout the whole country in the campaign 
against Aedt9 aegypti 

(3) Extension of the Yellow Fever Service throughout the entire 
inhabited area of Brazil 

(4) The systematic use of oil, both ns a larvicide and as a coercive 
measure 

(5) Establishment of breeding foci services 

(G) Organization of adult capture services for thcAiontinuous ven 
fication of clean areas 

(7) Compilation of an administrative technical manual for orien 
tation of the staff 

(8) Full time service for all employees 


inspectors, supervisors, and specially trained doctors 
In closing I should like to c^ill to mind the necessity of carrying out 
the proposal made b} the Brazilian delegation at the first meeting 
of the Council of the Pan American Sanitary Bureau in September 
1947, in Buenos Aires It was suggested at that time that DDT 


operating in tlie final control of jellow fever, which, as Soper 1 as 
stated, ‘ IS a national problem that requires international action 

BBLIOORATIIlf 

Soper F L Yellow Fexer nockcfeller Foundation Rio tie Janeiro Brazil 
S A CytlopeUla Med Surg and SpedUHes \\ F A Daxls Co Illladel 
phla 1040 , 

Roner F L ProCTes«os realizadoa nos estudos e combate da febre amareia 
“ nn no Separata 


ract from 
ISO 

-14 1936 


1938. 
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has been completed 


use of DDT 

The classic antilarval methods, using oil and a control capture 
service, were the only methods m use until June 104C, and, as has 
already been shown, excellent results were obtained by thc«e means 
Field expenmei ' ’ ’ 

surfaces, a met? 
antimalanal ca 
fundamentally 

found that this system could not be employed economically in anti 
aegyptt campaigns 

Experience had already shown that aegypti is most vulnerable m 
its aquatic phase, so that the only necessary change was to substitute 
DDT for oil Thus, instead of applying DDT to wall surfaces, it was 
applied only to the external and internal surfaces of all domestic water 
containers, whether full or empty, since all such containers must be 
considered as potential foci 

This method, which is being used in infested rural areas, offers the 


overcomes the problem of the resistant eg^, since larvae hatching 


fhe promising results already obtained with this technique make it 
the mo-t practical and economical method now available for anti- 
aegypti campaigns. It is hoped that through this means aegypti may 
be completely eradicated from the northeast of Brazil, its last strong 
hold in the country. 


THE EPIDEHHOtOGY OF YELLOW FEVER 


E M Tatm)r arui StAx TntiLEfi, Laboratories of the Intemation 
Health Dtvmon, the Rochefeller Foundation^ New Tork City 

Our knowledge of the epidemiology and prevention of yellow feve 
has passed through successiie phases of groping ignorance, enhghter 
mg discovery, high hopes, and partial frustration — all within the la 
half century 

Prior to 1900 nothing was known of the cause or manner of sprea 
of this dread di«ease which, for more than two centuries, had been 
scourge of South American and Caribbean ports and had mad 
penodic seasonal incursions into North America and southern Europt 
This was the phase of groping ignorance 

At tlie turn of the century, Need, Carroll, Agramonte, and Lazea 
(1) conclusively demonstrated that (he disease was transmitted iron 


’ T— enty seven years later the infec 
Stokes Bauer, and Hudson (2) 
' vork with it under esperimenfal 

us ensued a great surge forward 
of our knowledge of the properties and behavior of the virus respon 
sible for the infection This may be termed the phase of enlightening 
discovery 

A‘i vellow fever was then supposed to bo an exclusively human 


the New World This was the phase of high hopes 

1 . ~ fever 

was 
dent 
man 

‘ s by 

breaking the human mosquito lycJe Hus is tne prebeia P* a -the 
phase of partial frustration , 

Before summarizing our present concepts of the epidemiologj 
yellow fever, permit us to recall some of the attributes of the virus 
which have a bearing upon this subject 
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Fraga C. A febre amarcia do BnsU Notas e documentos de uma grande 
compaDba sanitdrla Of. Grapb. da Inap de Demograda Sanitaria R o de 
Jane ro 1030 

Soper F L. and Smith E H. DTr 3d Intercat Cong Trop lUed. and Malaria 
1 20o-313 1038 

Fox J r and Cabral A S Am J Eyg 37 93 120 1043 

Soper r L. Penna H Cardoso E Seraflm J Jr Frobisher M Jr and 
Plnheiro J Am J Hjg IS C55-58T 1933 

lYalcott A M Cruz E Paol ello A and Serafim J Jr Am J Trop Med 
17 677-CS8, 1037 

Taylor B. M Fonseca da Ctinha J iJiemmett B W Jr and De Castro Fer 
re ra L. Supp! Am, J Trop Med 20 1-69 1946 

VI Congresso Bras lelro fie H giene Dados tecratea sol re a Imnn xagao ccrntra 
a febre amarcia (Virus 17D) Rio de Janeiro octubro de 1947 Trabalho 
apresentado pelo S N F A. Impresso pelo Servlco Especial de Saude FnbI ca 

Antunes \V S OSemeonacioBoldefebrenmarclaosuasreallzacocs Separata 
de O Hospital January 1943 

Ronanet, P L. Franco O Campos A and ReU I Serrigo anti-estegomlco 
rural intenslro Trabalho tnfdlto fe to em eolaboracao Recife dezembro 
1941 

Soper F h. IVilson D B Lima S and Antunes W S Organization of per- 
manent Nation wide anti Aedca aepypU meaanres In Brazil Rockefeller 
Foundation N T lalS 
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SO successful that the envision 
the Amencan Continent woi 
. , , , or the sjliatic reservoir of t 

virus AUhough A aegy-pti transmitted yello^v fever has become 
rarity on this side of the Atlantic, it should not be forgotten ft 
wherever this xnosqiuto ensts and there is a possibility that yelfc 
fever virus may be introduced, the threat of urban epidemics cann 
be Ignored This applies not only to the American Continents b 
also to southern Europe, India, and the Far East, where this mosqm 
is prevalent Indeed, it is rather curious, considering the commer 
by ship between Africa and India, that the disease has never mvad 
the latter country 

In Africa the situation la more complicated, as besides A aegyp 
several other species of Aedcs may bo involved in the transraissic 
of the disease from man to man Aedeg simptoni (8) has been i 
criminated and Aeddi ttttatiUy taylorty and furcifur suspected (9 
These mosquitoes have diverse breeding habits, and they are le: 
amenable to antilarval control A timpaoni, for example, is a plai 
axil breeder and is found not only 
mgs but also along the edges of f< 

15 not so uniquely domestic in it 

Hemisphere, and may be encountered m forests far from huma 
habitations Urban outbreaKs of yellow fever still occur in Afnt 
and m lOiO there was a rather extensive epidemic involving a numbe 
of largo towns and cities in Nigeria (10) Whether or not tins an< 
similar outbreaks m the past represent extensions from unrecog 
mzed endemic urban foci * ^ 

from forests is uncortair 
however, that in parts of 

cally initiated by A gimpsont, which, after becoming infected Iron 
marauding monkey s serves as vector in transmitting the disease iron 
man to man 

The -forest cycle — Our knowledge of the propagotion and mainte 
nance of the virus m forests is less exact and is probably not complete 
Indeed, when one considers tlie enormous variety of fauna inhabiting 
tropical forests the task of unraveling the entire natural history of 
the virus in this complicated environment assumes formidable pro 
• A n minbina 


Africa that captured pmnates frequently snow acquiitu j 
and in Brazil the virus has been isolated from a species of marmoset 
on four separate occasions (II) It has been shown that the pnma ^ 
are, in general, highly susceptible to erpcrnnental infection with t e 
virus and that the virus may be maintained easily by alternate passage 
through certain species of primates and mosquitoes (T, 12, 13) 
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more than 5 or 6 days, 
tious to the insect vect 
has ever been observi 

immunity associated with Ae presence of specific humoral antibodies 
When an appropriate mosquito imbibes blood containing the \nrus 
the virus proceeds to multiply (5) in the body of the mostiuito, and 
after a period of 10 days or more, dependent upon the ambient tem 
peratura (6, 7), the mosquito is able to transmit the infection by bite 
to a susceptible animal fhe mosquito retains and is able to transmit 
the virus throughout its natural life Tlie longevity of the mosquito 
is not affected by the presence of the virus Ihus from the stand 
point of time, the mosquito constitutes a more permanent reservoir 
of the virus than does the vertebrate host However, no transov inan 
passage in the mosquito has ever been observed and the sojourn of 
the virus m the vector is thus limited to the life of the infected 
mosquito Since the virus is constantly linkid to either host or vector, 
it is obvious that its natural history and the epidemiology of the 
disease it produces m man and animals is dependent upon the species 
of the vertebrate hosts and insect vectors involved m its cyclic passage 
Two epidemiological patterns of the disease are recognized we 


a eu iu ,5011111 Aiueiaa aiiu uie L/aiii>i can area and tor the 
periodic seasonal excursions of tho disease to North Amencan and 
southern Euiopean ports The course of urban yellow fever is con 
ditioned by the size and stability of the human population involved 
and the prevalence of tlie mosquito vector In generil the virus 
can be maintained in endemic form only in large human aggregates 
where the newborn, after loss of their initial maternal immunity, 
together with transients, furnish a constant and adequate supply of 
susceptible hosts or where there is a shifting population accompanied 
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reservoir cannot be denied TTiis hypothesis has been entertained 
by some because it is felt that the montey mosquito cycle hangs by too 
delicate a thread to explain persistence of the virus in endemic form 
and, above all, to account for tlie rapidity of spread and the seasonal 
character of the epidemic excursions in southern Brazil 
Certainly, if the vims remained m a restncted area for a long penod, 
the monkey mosquito cycle would not offer an acceptable explanation, 
as the siin iving popul ition of monkeys would soon become immune, 


and IS thus endemic in the extensive tropical ram forests, by virtue of 
wandering epidemics, or rather epizootics 
The rapidity of extension of the epidemic thrusts from forest to 
forest in subtropical Brazil cannot be satisfactorily explained by the 
migration of primates, nor does it appear that man is responsible, 
except rarely, for carrying the virus from forest to forest Eecently 
it has been demonstrated tliat forest mosquitoes may fly or be carried 
by the wind for several kilometers over open country from one forest 
patch to another (20) ITiis may account for tho spread of these 
epidemics, but wo are still in the dark on how the virus surMves 
through the cold season when the kmown mosquito aeefors virtually 
disappear 

By means of immunity tests in the human populations and in cap 
tured primates and tlie examination of liver specimens of persons 

*t. •, nrrio Tin c JiaS bCeH 

idemic in 

• •* t Orinoco 

m Brazil 


Expert Commission on Quara ' 

excursions of the virus, engulfing forested areas in southern Brazil and 
Paraguay, have periodically occurred These epidemic waves, which 
result from spill overs of the virus from the northern 


Although man is not directly involved in the junoio tyi 
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As for vectors, the only positive evidence relates to mosquitoes 
A number of species of mosquitoes belonging mainly to the genera 
Aedes and Hacnuigogui have been found capable of transmitting the 
virus bj bite. In South America tiie virus has been isolated from 
captured mosquitoes of the genus Haemagogus on 18 occasions, three 
times from Aedes Jcucocelacnus and once from Sabetlune mosquitoes 
In Africa the virus has been found m Aedes simgsoni and once m 
Aedes afncanus (14) which on ecological grounds (15) is thought to 
be an important vector m certain African forests 
In addition there is arcumstantial or indirect evidence which points 
to the involvement of primates and haemagogus mosquitoes in the 
forest cycle of the vims in South Vmcnca There is a correlation 
between immunity in primates the prevalence of haemagogus mos 
quitoes, and the immunity in persons who have contact with the for 
ests The tyj e of forests m which the virus is found is also the type 
which furnishes a favorable habitat for primates and haemagogus 
-1 ( 

' I * 

bouth America and A afncanut in Africa find their most favorable 
environment in the canopy of the forests os do also the primates, 
and it IS therefore presumed that most of the transmission occurs 
Haemagogus mosquitoes feed during 
le A afncaniLi is a crepuscular or 
I ' \ I to later, tins has a bearing upon 

human infections 

The search for other hosts and vectors has led to negative or in 
conclusive results Some of the marsupials are relatively susceptible 
to infection with the virus (1" 19), but the species which have been 
found susceptible in the laboratory are apparently rarely infected in 
nature Conversely the species which have shown some evidence of 
having acqu red immunity in nature are rather resistant to expeti 
mental infections It may be here remarked thit quite a variety of 
animals may be infected with yellow fever virus to the extent of 
developing specific antibodies and occasionally circulating small 
amounts of virus but are incapable of infecting the known mosquito 
vectors Likewise other genera of mosquitoes besides those men 
’ lods but 

esc have 
part in 

LiiB propagation or maintenance of the virus m nature If these 
dead end infections are disregarded then the only proven vectors of 
the Mrus are mosquitoes of the genera Aedes and Haemagogus and 
the only proven animal ho®ts are primates 
However, the possibility that the virus may exist m the forests in 
some masked form and that the monkey mosquito cycle is only a 
periodic and secondary manifestation *teifiming from some underlying 
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as man rarely remains m the foicst after mghtf ill, jelloir ferer is 
infrequentlj contracted by forest contact 
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With the suppre^ion and, indeed, the eradication of ^ aegypti c 
wide areas in South America, practically all hranan infections m tw 
years have arisen from fore^ contact The infection rate of jun 
acquired yellow fever is sagmficantly higher in males over 15 j< 



Fignre I.— 5o>ilA Ameriton /n^r ana delineated by Expert Comm! 

on Quarantine 

of age, as they more frequently enter forests than do women and < 
dren This is in sharp contrast to the age and sex di tnbutioi 
the urban or imn mosquito man form of the disease which attack, 
ages and both coses with a preference for the stay at homes or wo 
and children It has been mentioned that in Africa X africanut 
of the supposed main jungle vectors of tlie \ irus, is a night feeder. 
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Figure 4 —The ahote dluttrated $equen<e of event* occur* pnncipallT m pa'** 
of Ea*t Africa tehere A timpsoni <« prevalent Since thi* moiquilo may enrrr 
foretti. It max eiiential for monkey* to tome mthin cloie proximity 

to the home //otrerer, (Ae infection rote in human* n related to the prox 
Imity of the Aouie to the forest. 
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to man In West Africa, where A aegyj>ti is the principal uiban 
lector, epidemics in towns and villages are commonly associated with 
infection of primates m the neighboring forests, but the frequency 
and exact manner of exchange of the virus between forest and village 
IS not known 

The origin of yellow fever vims is a matter of speculation, but it 
seems not improbable that it first arose in the fauna of tropical 
forests and tliat the disease in man represents a secondary offshoot 
Since the virus strains isolated in Africa and South America are 
virtually identical, it is reasonable to assume that they had a common 
origin Whether the birthplace was m Afnca or South America 
may ever remain in doubt, but it is reasonably certain that A aegypti 
IS an Old World species and that urban epidemics of yellow fever 
in the Americas date from the introduction of this mosquito 





^ 



by A »» r«pnttMed a, occurring outtUe of the 

« probo^o thot mo,t of the tra.Um,„,on oUurr 
Tro^lhoYorett” *’^®*"'* Ao“»e may be tome dittance 
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of mosquitoes liave been consistently taken in sieniEcant ninnWs 


found naturally infected with yellow fever virus have been Haema 
gogus spcpaszimi, Haemagogus capncomu and Aedes lewocelaenus 
Furthermore the groups of forest animals which when bitten by 
infected insects circulate enough virus to infect other insects, are 
limited to the order of primates and to certain species of small 
opossums There are indications, therefore, that tlie sylvan problem 
may not be as complex as was originally supposed Certainly the 
epidemiology of urban yellow feacr \s simple enough It requires but 
two components, man and Aedcs aegypti 

yel 

ha 

more important in this respect than movement of monkeys Stained 
^ more than ten 

' ' • ator I should 

first like to congratulate Drs Taylor and Theiler on tho clear and 
concise manner m winch they have set forth tlie present conception 
of the epidemiology of jcllow fever As it has not been possible for 
them, m the time at their disposal, to cover in detail much of the 
work on which their conclusions are based, I propose to add a few 
comments on some of the recent studies which have been made in 
Africa 

Our understanding of the epidemiology of yellow fever m Africa 
is based on work which has been done by the staff of the Yehow 
Fever Research Institute m Uganda, in an area in that territory 
known as Bwamba County This is a small heavily forested area 
which lies m the extreme west of Uganda between the Buwenzon 
Mountain and the Semliki River, on the Uganda Congo border The 
northern portion of the county is occupied by the uninhabited Semliki 
Forest, an eastward extension of the great ram forest of the Congo 
Between this forest and tho mountain, there is a cultivated area 
with a population of about 35,000 An intensive survey of these 
people showed that, while immunity to yellow fever among adults 
was widespread, the percentage of immunes rose steadily as the un 

l^ork in 

. yellow 

omyta) 


population was earned out, but the mosquito studies were continued 
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jVEaTRACT OF DiSCDESION OP pAPERS BT AntTTNES ANB 

Tatlor and Tueihr 

Dr HenrtW Kuum (Brazil), commentator In his comprehensive 
paper Dr Waldemar Antunes has emphasized the three roam founda 
tions of the yellow fever control service of Brazil These are, eradica 


tensive mosquito control carried out in the big cities alone brought 
about the termination of yellow fever Thus the “key center theory” 
of Aedes aegypti, control arose and it prevailed until the early 1030 s 
In Brazil however, key center control ’failed to eliminate the disease 
Two of the factors responsible were first, the occurrence m the dry 
northeast of this country of intense Aeda aegypu breeding in urban 
and rural areas alike, and, second, the existence of endemic jungle 
yellow fever over wide areas of South America 


populated 

Southern States, not only destroys forever the natural habitat of wild 
monkeys but also the homo of the very sylvan mosquitoes, which are 
responsible for transmitting tliat dise:^ from monkeys to men 
At first sight the epidemioTi^y of jungle yellow fever might appear 
to be very complicated, because of the immense variety of biting insects 
and wild anunals that abound m the forests of South America Actu 
ally, however, whenever extensive captures of insects have been made 
in areas in which sylvan yellow fever has prevailed, only certain species 
7#5088 — i»— Tol 1 Si 
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It IS essentially a disease of monkeys which js introduced from time 
to time into areas inhabited by man 
Dr liENNETii SanTiinuRN (Uganda) . I can’t do anything but com 
phment the speakers on what lias already been said, but I should like 
to make a few bnof remarks about some very recent work in Uganda 
Within the past 2 years we hare been making a survey over the coun 
tiy to try to correlate information obtained m the forest areas with 


Within the forests, Aides afneamts is present up" to, but not exceeding, 
five thousand feet altitude, and m the plantations near the forests, 

So we 

uy testi- 
mony on the experiments that have f«en made in Brazil m tie south of 
the State of Minas Gerais by Dr Kumm It seems to me that these 
experiments are of the utmost importance We can now understand 
that monkeys do not play an important part in the passage of the virus 
from one jungle to another Instead of monkeys, we are quite sure 
now that this role is played by mosquitoes Mosquitoes may fly as far 
as 6, 8, or 10 kilometers, principally as an effect of the predommant 
direction of the wind Maybe this can help us to understand the 
direction which the virus is taking when it is spread over e certam 
zone 


N . • * * ■ e 

problem m Africa and in the American continent. 1 understana quiie 
well that we could not adopt identical measures in Africa and the 
American continents Besides, we know quite well that in the Amen- 
r-jq urban vellow fever is earned by the domestic mosquito, AidM 


seems tome that theon]ymeflnsweiiaveagainitjuiigiwyi.iiu» al. «,a 

to try to vaccinate people who live m the jungle or near the jungle, 
or who have to pass alongside the jungle, also the Army troops, because 
we never know when a regiment will receive orders to go through the 
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both in the populated area and m the forest Yellow fever virus was 


liumaii population was known to be immune at the tune of these iso 
lations, they indicated a persistence of the virus in a vertebrate host 
other than man, presumably in the wild animals of the forest A study 
of these animals was, tlierefore, commenced and earned on simul 
taneously witli the mosquito work. 

During the course of tlie animal studies, a large number of blood 
specimens was collected from many different species and examined 
m the protection test, but immunity to jellow fever was found among 
monkeys only In these animals, of which at least 12 species are 
represented, immunity is widespread. Furthermore, the incidence 
of immunity increases with increasing age, in all species, and evi 


the ground, showed a high incidence of immunity indicated that a 
vector with arboreal liabits must play a part in the transmission of 
the infection A study of the arboreal mosquito fauna of Bwamba 
was therefore necessary 

To gain information on the vertical distribution of mosquitoes m 
the forest, a long senes of 24 hour catches wss carried out simul* 
taneously at ground level and on tree-platforms of various heights, 
up to 82 feet Human bait was used, and tlie catch at each station 
for each hour of the day and night was recorded separately Tlie 
remits provided a mass of infonnation on the biting habits of the 


transmission of jellow fever from monkey to monkey in the Semliki 
Forest, and it may well hive equal importance m other forested areas 
in Africa 

To sum up, then, we have m Bwamba evidence of a man to man 
yellow fever cycle ~ 
to monkey cjcle tr.. 

Aedes afrtcamis is 

that jellow feier is endemic in the monkeys of the forest, and that 



recent advances in piilebotomus and 

DENGUE FEVERS 


Albect B S wjin, JI D , The Children's Hospital Research Founda 
Unnersity of CineinnaU College of Medicine, Cincinnati 
Ohio, Untied States Army Epidemiological Boards 

Piilebotomus (pappataci or sindfly) and den/pie fevers, t«o insect 
borne virus diseases which aro endemic in certain parts of the world 
became a problem to the American armed forces during 1\orld ^ar 
II when thousands of indixiduals acquired these jllne<;scs and were 
temporarily removed from duty, frequently at a tune when their 
services were bndly needed llie importation of dengue infection 
into paits of the world ordinaiily free fiom the disease but harboring 
the mosquito lectors became a nrrd possibility uitli the Hawaiiin 


and adjacent Osaka oetwecn tiiiu xie e a u 

muniring agents against the«o diseases made it necessary that wc iearn 
more ' * " * 

their 

for P i u • 

phlebotomus and dengue fevers could rot be taken off somebody s 
shelves or refrigerators and be submitted to study They first of all 
had to be recovered and identified from among the many febrile ill 
nesses which were occurring in the Mediterranean and Pacific areas 
and this could not bo done without the generous participation of 
American human volunteers The few advances which have been 
made in the studies whicli were begun in 1913 and are still being 

1 _ J wHt. 

h Berum from patients with 
etiology, only phlebotomus 
e T7 7- coo Wore recovered from the AJeditcrruieon area and only 


UtJ} U !> M 


be able to demonstrate zn human ueu tP \ 'j m-u 

the United States and thus not eiposed to the virus except under ex 


>1 actlTe duty Seryias with the 
ftnio Off cal Board Office of The 
wb le worh og with the aid of 
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jungle in certain areas which may be just the place where jungle fever 
exists. 

Dr John A Kerr (United States) First of all, I wish to say that 
'T’ . -r , , ,, *^5 years 

of DDT 
entirely 


In 1944 it was my good fortune to be in Italy where there were huge 
numbers of Anopheles m houses and stables near areas which had been 


critical 10 percent of the inside walled surfaces of those houses to be 
treated, a 10 percent which would loll 90 percent of the Anopheles 


most beautiful demonstration of applying the mmunum amount of 
DDT and obtaining at the same time maximum effects 1 think Dr 
Antunes and the service he is directing are to he most highly compli* 
mcnted for working out this excellent procedure 
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was transmitted by small numbers of Aedcs aeffyptt mosquitoes after 
an appropijate extrinsic incubation period and by establishing for 
the first time that the particle size of the virus, as measured by gradocol 
membrane filtration, was in the lange of 15m/i to 22m^ These proper 
ties clearly differentiated dengue virus from the phlebotomus fever 
group and pointed to a certain kinship with the virus of yellow fever, 
whiclv grcallj influenced the design of all the subsequent work. 

In dengue, also, there was no satisfactory infoimation on tlie im 
munitj irhich followcil a single infection, and the not uacomnion 
histones of repeated attacks under natural conditions, taken together 
with the inability of former investigators to demonstrate protective 
antibodies in the scrum of recovered individuals, Jed iinnv to assume 


ever, it was found that there were multiple immunological tjpes of 
virus, that resistance to the homolof 
least 18 months thus far), and th 
bodies could be demonstrated by 

appropriate concentrations (not more than 1,000 infective doses) of 
virus were used These tests in human volunteers were further facili 
tated bj the discovery that dengue virus produced local skin lesions 
within a few days after intrjcutaneous injection, and that these could 


I Ins group nil 
her types of den 
us feier virus or 

I f.mK.-trn v'X’Cine 


nesses of 1 to 3 dajs’ duration, clinically not recognizable ns dengue, 
but which, nevertheless, were proved to be dengue by both mosquito 
and blood transmission tests It is of interest in this respect, tliat 
V — ^ r, 1044 there were many 
3 days’ duration 
3Ut which yielded 

typical dengue virus in human volunteer m vue uiuted 
furthermore, noteworthy that amoner the four strains of 
covered from New Guinea , 

the Hawaii strain, while 

£":rntvirus recovered in 1J45 from Americans m 
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penmental conditions, that complete immunity was present at 2, 4, 
and even 24 months after a single ittac^ prorided the same strain of 
TITUS was used for reinfection (1,2) When the second strain of virus 
was recovered from Americans m Sicily, it was found to be immuno 
logically identical with that from the Middle East, even m cross 
immunity tests carried out after an interval of 2 years (2) Howei er, 
m 1944 another virus was recovered from Americans m the Naples 


teers who had been proved immune to the Naples virus Similarly, vol 
unteers who had recovered from infection with the Middle East 
Sicilian virus had no immunity to the Naples virus (2) Yet there is 
every reason to believe that the Naples virus is a true phlebotomus 
fei er virus even though there has not yet been an opportunity to test 
the capacity of Phleiotomna papatasi to transmit it The reasons are 
as follows (1) Tlie espenmenlal disease in volunteers is the same as 


n lietlier or not there are more, one cannot say 


sucti a nrocpfi iro piti \ • 

f V ' I ' , 


wiu. yitj jisti ivds cdiiieu out on 
human volunteers m the United States, and seven strains of virus, 
iKovered from Americans who had illnesses of varying seventy in 
Ha wan, h ew Guinea, and India, were subjected to detailed study and 
immunologic analysis. The first strain of virus recovered from Hawaii 
early in 1944 was completely identified, not only bj the reproduction 
of clinically typical and severe dengue, but also by proving that it 
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^ -• * 21 v* were tested Two week old or jounger mice 

^ ^ '• - Jnitwl P'»‘*sage^ and it was not until the virus 

j. s. \ A liptttl after manj serial passages in young mice, 
^ ^ " wviuld wiccumb With regularity TJie diagram in 

^ ^ *51. X airehart (fig 1) shows only that portion of the pas 
X > vjfl led successful consecutive passages and not the 
t T* "e wliicli in the early passages exhibited nothing or 

X ivO -r <''1 further passage Only 10 to 20 percent of the 
t,vr -v**! exhibited clinicil signs of the infection (slight 
extremities detectable only by special tests in some, 
^ i-v r < 1 {wnlysis or cncephnlitic signs in others), and the 

- Si x" pfrtxl ixns frequently 3 to 4 weeks It took 15 passages 


|xnod unfal now, after more tlian 80 such passages, the 
iif'j'V'rebnl titer for the 003 cubic centimeters dose in mice is 
jC**, ami the incubation period for the highest concentration is 
, rrc'tiniatel^ 0 days Wo could not be certain that this virus in 
, fV was indeed dengue virus, until, after appropriate preliminary 
f/r.j'o III laboratory animals, tlio early passigo material was inoculated 
in huium volunteers and producovl in them solid immunity to un 
mvhfied human denguo virus Similarly, wo k-now that the virus 


mlipted dengue virus produces neither apparent nor innpparent 
infection in cotton rats, hamsters, guinea pigs, or rabbits 
Since the end of the war wo have discovered that the three strains 
of dengue virus propagated in jniec by Drs Hotta and Kimura in 
Kyoto, Japan, had the same biological and immunological proper 
ties as ours, while two other strains reported by other Japanese m 
vestigators as mouse adapted dengue viruses were identified in one 
instance as Eift Valley fever virus and in another as fixed rabies 
virus 


illness and protracted fever cbaracteristic of the original disease but 
retained the capacity to produce the rasli (6) Thirty three human 
volunteers inoculated with vaiying quantities of mouse brain extract 
containing this modified virus proved to bo solidly immune to 
fection with the unmodified virus and demonstrated the feasibility 
of using this material as a vaccine It has also been shown that 
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of Virus was probably responsible for the bulk of the dengue m Japan 
On the other hand, neutralization tests on sera obtained from Ameri- 
can mannes who had had the disease on Guam and from Americans 
and Panamanians in the Panama Canal Zone, indicated that other 
types of dengue were probabl} more prevalent there 
Many different and unsuccessful attempts to prepare a practically 
useful immunizing agent were made before the modified or mutant 
stram of mouse adapted virus was developed Thus, serum contain 
mg approximately 1,000,000 human infective doses per cubic centi- 
meter produced no immunity after the virus had been inactivated by 
ultraviolet light under optimum conditions Extracts of infected 
mosquitoes, similarly inactivated by ultraviolet irradiation or by 
formalin, were also without immunizing capacity Amounts of den 
gue virus which ]ust failed to produco clinical evidence of infection 
did not produce complete immunity and were unpractical for other 
reasons as well Attempts to produce immunity without disease by 
introducing the virus by unusual routes led to the discovery that 
dengue could be produced by merely rubbing the virus into the scan 
fied sInn or instilling it into the conjunctival sac or into the nasal 
passages, although the latter procedure produced in the majonty of 
volunteers a very mild and modified form of the disease. In this con 
nection it was also found that the modified yellow fever virus contained 


warrant use of this procedure for immunization against dengue 
Exhaustive attempts to grow the human dengue virus in em 
bryonated eggs and in a variety of tissue culture media were un 
successful Similarly, there was no clinical evidence of infection 
m many tests on mice, hamsters, cotton rats, gumea pigs, and rabbits 
with virus of proied high potency for human beings Inapparent 
infection, at the time demonstrable only by passage to human beings, 
occurred in rliesus monkeys However, the many similarities between 
the viruses of yellow fever and dengue and tlie available knowledge 
of the varying behavior of yellow fever virus in mice, were, m large 
measure, responsible for the persistence with which my associate. Dr 

-TT o ^ ^ ’ 

vin ' i 

tha 

the 

of 

factor apparently present in infectious human scrum The best re 



STUDIES DV DnSGUE FEVER 


Prof Dr J E Dinqfr, Institute of Tropical Medicine^ Levlcr\ 
The Netherlands 


Looking back on the dengue research of the last decade, we a 
struck by the increasing interest during the war A flood of public 
tions testifies to the importance in wartime of this essentially mi 
disease, as dengue effects a temporary disablement of the armed fore 


group 

r ’ , , « , , 

cai 

n 

ing, pains in the muscles, joints, pen articular and retrobulbar region, 
pam on movement of the eyeballs, breakbone pains, back an 
headache , redness of the conjunctivae, enlargement and tenderness < 
the lymph glands, most often cemcal and epitrochlear, 6 to 7 daj 
fever with a saddleback form of the curve, mariced leukopenia wit 
relatn 6 lymphocytosis and monocytosis, and temporarj disappearanc 
of eosinophils, relative bradycardia, and a typical rash The incnba 
tio ' w ^ 

onl ” 

by 
say 

disease It should be kept in mind that none of these symptoms i 
always present , on the other hand, there may be many others, as flusbcc 


cations of heart and lungs Kaplan and Lmdgren (63) describe m 

r> I T>n/"lllC, 
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mosquitoes feeding on vaccinated mdmdaals do not tiansmit the dis- 
ease After the virus was thoroughly adapted m mice, it proved 


when the potency of the virus m mice was only one thousandth of 
what It 13 now Serological tests with the mouse adapted virus have 
been developed and have already found a certain usefulness in both 
diagnostic and epidemiological investigations 
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has been the destruction of and the protection igainst the vector 
the Aedes 

Vigorous measures, including detection and elimmation of breeding 
places spraying of hiding pKces of adult mosquitoes, segregation of 
dengue patients in screened comps m an area free from Aed^s, apph 
cation of a repellent to the exposed parts of the body, wearing of 
long sleeved slurts and full length troupers, have proved to be effec 
tire in the control of dengue under war conditions (41, 5G) Imong 
the insecticides DDT plays a prominent part in Aedes control 

The therapy being symptomatic, no special drug has been recom 


Le Gac and Servant (18) recommend lumbar puncture to relieve 
the severe headache, tlie stiffness of the neck, the pain in the back and 
the low pulse by decreasing the hypertension of the cerebrospinal 
fluid 

I now come to the question of the homogeneity of the group of «o 


« r’ t r ^ ’ has been 

r may be 

considered as a separate disea«e entity on account of its distinct climcal 
’ — ological difference 

, tigators (45, 46) 

A strain of virus which was frequently passed through patients m 
mental hospitals for the treatment of schizophrenia was cultivated on 
the allantoic membrane of the growing chick embryo At the site of tl e 


the successful propagation of the sandfly fever virus on the cnoiiu 

ncture 
(Its ob- 
tained mfecting mice and monkeys by the intracerebral method On 
the contrary, Shortt, Poole, and Stephens (79) were able to mfec 
healthy monkeys mtracerebrally with sandfly fever virus and 
duce the disease in a 1: ~ « 

of the sick monkeys ■ 

Sabm, Philip, and j 


ikfrica 
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ralla (77) There were many compLcations corneal ulceration, 
meningismus, postfebnle neuralgia, otitis media, and acute gastritis 
The death rate was about 1 percent. 

In the cerebrospinal fluid there may be some increase of albumen 
content and considerable increase of the sugar content (18), and in 
some of the fatal cases during the great epidemic m Athens m 1930 
there were post mortem findings of encephalitis (28) 

As for the transmission of dengue, tlianhs to the fine experiments 
of Mackerras et al (7), a third AaUs species has joined the well 
known vectorsA oeyyptiLmnand A al&o/>»cii«Skuse,i e,th6Ae(ica 
tcuteUans Walker subspec hebrtdeus Edw m New Guinea 
On epidemiological grounds, A taeniorhynchus has been suggested 
as a vector in Florida and A albopicttu var h^ndtus as a vector in 


Coles (11 22) described granuhr bodies in red cells in blood 
smears of dengue patients measuring 055^4-0 4;», which he called 
ifoculac denyuv 

Very important progress was made by the erpenments of Sabin 
and Schlesinger (CS) , who adapted the dengue virus to mice by the 
intracerebral route ilost of the espenmcnls were earned out with 
a particularly virulent strain from Hawaii which showed a very high 
concentration m the serum of experimentally infected volunteers The 
size of the virus was about 20ro^ 

Comprehensive attempts have been made, even by ultracentnf 
ugatiug highly concentrated preparations, to cultivate the virus in 
media containing mouse embryo tissues or to infect developing chick 
embryos All gave negative results The King Institute in Madras, 
however, has claimed the cultivation of the dengue virus on the 


o t j w uoe lu lo 1 - uay-oia mice 

for the initial infections In later passages the virus became grad 
ually adapted to mice, and in the fifteenth passage all of ten 3 week 
old mice developed signs in the central nervous system 
The mouse passaged virus was not pathogenic for cotton rats, 
hamsters, guinea pigs, or rabbits After the seventh mouse passage, 
the pathogenity for man had so decreased, tliat immunization could 
be indticed almost without nny signs of disease, especially when the 
virus was injected in combination with ^llow fever vaccine Bites 
of Aedea acgypti infcctetl willi tlie modifieil virus also proiluced im 
munity m volunteers. 

Tlie modified virus therefore, might bo used as a vaccine in the 
control of dengue fever (75) Until now the onlj means of control 
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The handicap in virus rescaicli is tlic difhculty of investigating tl 
properties of a pncn Mins without altering it The adaption of 


virus TJie transmissibility also may be changed 
Luckily there la one projicity that leiinins constant even afu 
adaptation,! c ,tliea>itigemcpnttcni In comparing different virusc 
therefore, vre cun make good use of tests b Kcd on antigenic prope 
ties such as cross iininumt^, cross protection and neutralization test 
and cross complement fixation tests, using cmtable concentrated anti 
gens of the Mruscs 

In recent ycirs thorough invosltgations haac put two new disea* 
entities next to dengue and sandfly fever in the group of dengue lik 
fevers These two new entities aie Biillis fc\cr and Colorado tid 
fever 

Bullis fever was first described by Woodland, McDowell, and Kich 
ards (33) ns a now disease, clinically almost similar to dengue 
occurring in 1912 among soldiers at Camp Bullig near Houston, Ter 
The evidcnco of a tick borne disease was highly suggestive, all th 
patients having been bitten by ArnT^hjomma ammeanwn shortly be 
fore onset 

Livesay and Pollard (3t) infected guinea pigs with the blood o 
patients by the intracerebral route, and Anigstein and Bader (83 8C) 
could establish an infectious agent in guinea pigs from a coHectior 
of 500 Avxblyomma amencanum, which afterwards (55) could b« 
identified with the virus of Liicsay and Pollard As all these in 
vestigators described the causal agent as nckettsiae, which were dem 
- » *1 -I -,n, peritonea) 

I pigs and m 
regarded sa 
y like tho«e 
tier passages 

- ^ j ~ -r « WT./! nnoiiw causea scrotal swell 

■ with the human and 

1 showed the typical 

Bulbs fever (37) , 

The virus has been passed through mice, and from 
passage it has been cultivated in the yolk sac of 6 to 6 day old chick 
embryos Vi ith jolk sac matenal of the sixth to twentieth passage, 
volunteers were successfully inoculated (73) 

There was no cross immunity in guinea pigs between Bulbs fever 
and Rocky Mountain spotted fever, typhus, Q fever, scrub ^bus, 
Chagas’s disease, equine encephalomyelitis, and lymphocytic ciono 
meningitis (34, 55) 
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m 1945 The virus was found m Uie blood of patients, though never 
later than 48 hours after on«et of the disease Tfo virus could be dem 
onstrated m the cerebrospinal fluid The size of the virus was esti 


to volunteers by PMeiotomua papaiast reared in the laboratory, con- 
trol tests with Aedea aegypti^ Ciitex pipiena and Pulex tmtana gave 
negative results Iniinunilj of short duration could be induced m 
volunteers by experimental infections and even without clinical re 


passing viruses Now I shonld like to emphasize the fact 
clinical picture alone is certainly not sufficient to decide 

/teatrnr*- * 1. _ » 1 J * 


that the 
whether 


cuderent clinical course Among these ato pretibial fever among 


te4;, ’seven dajsfever” (22, 23) , sellar fever in northern India (29, 
30) , Bessarabia fever (20, 31), and Russian headache fever (31, 32, 
C6), whith differed from dengue by the occurrence of “meningeal” 
attacks in some of the cases 
A-’ — ' ” ’ 

it W( 
of df 


genic organism 
j the same vec 

lors. In dengue there may bo found other vectors than Aedta, but a 
disease of liumans which cannot be transmitted by A ae>jVHi is not 
true dengue 
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logical individuality of Colorado tick fever virus Cotton rats and 
opossums did not succumb to infection as did hamsters and mice, but 
the virus did circulate in their blood, sheep and rabbits vrere not sus 
ceptible T ' " i 

Afterward ■ 
yolk sac of 

^ irulent for mice by the mtracerebril route but not any longer for 
young mice and hamsters by the intraperitoneal route From the 
thirty seventh egg passage, volunteers could be infected, who showed 
only minor clinical symptoms In their serum, specific neutralizing 


aruiersoni and distinct from dengue and Bullis fever It differs from 
dengue by its clinical course and its epidemiology The hamster is 
su^ceptihlQ to Colorado tick fever virus but not to dengue virus 
In human volunteers, there is no cross immunity between Colorado 
tick fever and dengue (72, 7C) or between Colorado tick fever and 
Bullis fever (73) 

We may state that a great deal of work has been done m the last 
years which his deepened our insight into the group of dengue like 
fevers We are thankful, it is true, but not satisfied yet There are 
many questions stiH unanswered The comparative study of dengue 
and Bullis fever virus, which have both been adapted to the same am 
mal, the mouse, should be intensi6ed The espenmental transmission 
of Bullis fever by its presumable vector has not yet been accomplished 
Whether Bulhs fet er and Colorado tick fever virus can be transmitted 
by Aedes and whether ticks can be a vector for dengue virus have not 
been investigated yet 

Of the cbnical syndromes claimed as new disease entities within 
the dengue group, it should be established how they are transmitted 
Their immunological relationship to dengue and other approved 
entities of this group will have to be taken up 
There la only one more point to which I should like to draw your 
attention, i e , the problem why yellow fever did not penetrate 
into vast tropical regions where Aedfs aegyph are abundant About 
18 years ago, we produced m Amsterdam some espenmental evidence 
(86, 87, 88) that dengue infection could give rise to a partial im 
munity against yellow fever m monkeys The question of the possi 
ble immunological relationship between these diseases might be taken 
up again, with the mouse as susceptible animal to both viruses 
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in a Idler toiuinuin(.duou lOJiaru Bi ai < 1 . 5 ; Lontiuueu lua me 
causal agent “appears to approximate m size the elementary body 
agents such as ornithosis more than it does tjpical rickettsia ” Vol 
unteers could be infected with Seitz filtrates of serum or with blood 
of patients Perhaps the filler-passing agent isolated by Stcmhaus 
and Parker (54) from rabbit ticks in Camp Bullis may be the same 
virus Wliereas, in all naturally and experimentally infected human 
beings and -inimals the Weil reaction was negative (3C, 51), it 
may be regarded as highly improbable that Bullis fever belongs to 
the typhus group 

We can conclude that Bullis fever is a dengue like disease caused 
by a filter passing virus probably transmitted by the Amhlyomma 
amencanui In the group of dengue like fevers, it can be considered 
as a distmct disease entity In volunteers, there was no cross im- 
munity between Bulks fever and dengue (2) or between Bulks fever 
and Colorado tick fever (73) Tlie animal reservoir is still unknown , 
sera from 4 of 40 deer (Odocc^ua wytmanut) shot in the camp 
orea and from 2 of 7 rabbits (iepua cahfomtcus) were positive for 
Bulks fever (51) , a strain of Bulks fever virus could be isolated from 
a pooled suspension of Aniblyomma amertcanvi collected from a deer 
in the area (73) 

P 1 1 > (■ » ^ 


succeed (60) 

Recently Flono and l^Iiller (88) isolated the virus from several 
pools of Deritiacentor orufewnt obtained from areas where individuals 
had presumably acquired the disease. 

The infection in the tick is transmitted to progeny lloreover dog 
ticks {D %anabilis) obtained from Long Island have been found 
infected 

^ Flono et al (50) foimd the hamster susceptible, volunteers could 


gated already in 50 mouse brim passages 
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; 8 days old 
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Abstiuct or Disccssroir 


Dr Albebt B Sabin (United Stntes) The issue is the question o 
the absence of yellow fever in areas rich m Aeda aegyptt ana i ci 
m dengue and Dr Dinger has raised the questio i as otl ers i ave 
before of the possible immunological relationship between dengue 
and yellow fever being a factgr in this peculiar epmemioiogica 
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Session 5. TROPICAL POLIOMYELITIS 


Saturday, Hay 15~^ SO a m to iS -00 m 
Departmental Auditorium, Boom, B 


The following resolution was presented by Dr Felix (United Kir 
dora) and seconded by Dr Castaneda (Mexico) and adopted 
The Section on Virus and Rickettsial Diseases is of the opini 
that there is great need foi standardization of the materials a 
methods employ ed in the serological tests used in the routine diagno 
of the rickettsial diseases The Section recommends that the Wor 
Health Organization take the appropnate steps to insure the adopti 
of an internationally agrceil standardized technique 


THC GEOGRAPinCAL INaOENCE OF POLIOMYELITIS 
SPECIAL UEFEUENCe TO SOME FEATURES OF THE DI 
EASE IN THE TROPICS 

A J Rhodes, M D , F R C P , Eoin , RcscarcK Associate, Oonnaug} 
Medical Research Ldboratones, and Associate in Virus Infection. 
School of Hygiene, Unixersity of Toronto, Canada Formerli 
Lecturer in Bacteriology, London School of Hygiene and Tropica 
Medicine {Uniiersity of London), England 

iNTOODOCTnON 


In the past 5 or 10 years, however, the subject has come into prom 
inence for two main reasons 

(1) The disease proved unexpectedly common m British, Amencan 
and other Allied troops serving m the Middle Last, India, the Philip 
pines, China, and Japan (van Rooycn and Morgan, 1943, Paul 
Havens, and van Boojen, 1944, Illingworth, 1945, McAlpine, 1945, 
Caiighey and Porteous, 1946, van Roojen and Kirk, 1946, Sabm, 
1947) In fact, it was estimated tliat the incidence in these theatres 
was about 10 times that in home commands These troops served as 
human guinea pigs and drew attention to the presence of poliomyelitis 
virus in communities where the disease did not appear to be prevalent 
in the native population at tlie time 
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evei, uiu Lwo mi uses mitrieieiuw uiui uie uiiiei, is 1 luve iiiuiLaieu, 
not only in human beings but also m monkeys I would like at tins 
time to mention briefly experiments which were carried out in asso 
ciation with Dr ilax Theiler These experiments were as follows 
It IS known that mosquitoes tliat are infected with yellow fe\ er remain 
infected for life It is also known tliat mosquitoes infected with 


that was presented to a mosquito that had dengue m it was not too 


epidemiological phenomenon, because if that were the explanation, it 
would be >ery odd indeed But it is interesting to keep this in xoiod 
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lation of monkeys Even if virus is isolated from stool or naso- 
pharynx, this docs not necessarily denote that a nervous illness is due 
to poliomyelitis, for healthy carriers arc not uncommon fao few 
strains have been adapted to rodents, that there is little justification for 
using these animals for routine isolations Scrum neutralization tests 
with a rodent adapted virus as antigen have not proved of value m 
diagnosis 

There is scope for much furtlier work to be carried out on strains of 
poliomyelitis virus occurring in the tropics, where the supply of 
monkeys should not present the problem it does to workers in North 
America and Europe In particular, an urgent problem is the study 
of the antigenic structure of strains collected from different sources. 

CiiARACTEnrsTica or Thopicalas Oitosed to TEiiPERATEPotiosiTEMns 

AGE INCIDENCE 

Of recent years in Ameiica, Australia, and Europe there has been 
an app ■" * ’ 

seen in 
attack 

America, about 85 percent of cases were under 5, whereas now only 
about 50 percent are under this age This changed incidence has been 
attributed to jinproi ed social hygiene, which fends to lower the risks 

* * ♦ . ^ ‘ory or intestinal diseases 

‘ o question 

I ^ primarily one of infan^ 

' us 

ion 

is immunizc*d by previous exposure and subclinical infection , owing to 
the low standard of hygiene m infancy in tliese countries, the disease 
is common only in the nonimraunizcd infant (Burnet, 1940, 1915, 
FanconiandZellwcger,1942) •. r i ♦ i ♦Namliavp 

been a number of outbreaks 
(virgin soil) communities, w 
been more imiform, with inv 

adults (International Committee, 1932) The diagnosis m some ot 
' ' A recent epidemic 
. .ere the 10 to 25 age 


KACIAD SUSCEmBIUXT 

, I - • V „,•« nf least 

wl . 

reporting, I cannot believe that it implies a racial resistance i t-Jn ^ee 
no reason why the nervous system of the colored person is not just as 
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(2) There were a Dumber of severe epidemics id British overseas 
territories, and these were thoroughly mvestigated by experts, I refer 
particularly to outbreaks m Malta, Mauritius, St Helena, and Smga 
pore 


temperate as well as tropical 

CWTEniA FOR TKE DlAONOStS OF PoUOMrELITIS 


many other virus diseases, for example dengue And sandfly fevers, 
mumps herpes Ijraphogranuloma venereum and lymphocytic chono 
meningitis as well as in bacterial infections Abortive forms of 
equine, St Ixiuis Japanese, and African encephalitis may give a 
similar clinical picture It is therefoie impossible to diagnose non 
paralytic poliomyelitis from clinical observation alone with any de 
greo of certainty unless frank paralytic cases occur at the same time 
Even so it is likely that some of the ca'«3 reported as nonparalytic 


fever (McUpine 1946) or of unidentified aetiology (Blackio and 
Blair, 1040) the so called QuiIIain BsrrS syndrome must also be 
remembered It is doubtful whether milder attacks of polyneuritis 


de \cith certainty from 

lete reporting make it 
evident that most figures published for the incidence of poliomyelitis 
must be inaccurate, and we should maintain a strictly critical attitude 
in the absence of laboratory confirmation of the climeal diagnosis 
In particular, it is unwise to lay too great stress on reported differences 
m incidence m various localities 

The only reliable method of laboratory diagnosis is the isolation of 
virus from nervous tissue, nasopharyngeal wasliings, or stool by inocu 
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Tilo majority of ciscs occur bctv\ecn Julj and October, and c 
a few are recognized m winter or spring It has been estimated I 
nonparaljtic cases probably eacced paralytic by about tenfold 
distribution of cases in America is clinractonstically patcli} m 
one jear, with particufarK heary incidence in one or more localit 
However, probably because of eatcnsive road and rail travel infect 
usually (ends to be more widely distributed geograpbicallj thai 
the case in Europe 

eotmi AaiERicv 

Sporadic cases have been reported from practically every count 
and outbreaks from aeaerni Pew of the large cities, however, su 
the extensive epidemics of urban ^orflt America 

WEST INDIES 

The disease is endemic m Barbadoes, Jamaica, Tobago, and Tn 
dad, but epidemics are rare 


ORPit 

Until recently the usual picture has been of small localized o 
breaks in the summer, with little tendency to wide dissemination, I 
in I0f7 the di'oase reached epidemic prevalence, cases occurring 
most parts of the country , the incidence was probably about 20 ca 
per 100,000, closely similar to that in America in 1046 

SCANOlNAMA 

It was in Scandinaaia in 1005 that poliomyelitis first appeared i 
the world scene as an epidemic, as distinct from a sporadic, intecUo 
Of more recent years there haao been many severe ouVbmfe 
epidemic proportions Cases ha»e also been reported in Greenlani 
Iceland has had some epidemics of particular severity 

CONTin’ENTAL EUROm 

^ j -o ^en 

eai 

Ho 

nai 


TOT JHatmjtlUKSAif AREA 

The disease is endemic on the North African seaboard, in Algerii 
Morocco, and Tunis „ 

In Egypt only a few cases and deaths per year are reported om 
cially, yet an enquiry from paediatricians revealed that residual pa 
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susceptible as that of the -white Any difference m incidence is much 
more likely to be due to social habits and other factors Thus in the 
Mauritius outbreak, an apparently greater incidence in Chinese chil 
dren was probably due to the fact that their families were largely 
shopkeepers and were thus more frequently exposed to infection 
Somewhat similarobservationshavebeenxnadeinHawau (Lee 1941) 

tei 

A1 

natives servmg alongside, presumably because the native troops were 
immune to the local strams, whereas the visitors were susceptible 
It has also been alleged that a lesser tendency to develop paralytic 
as compared to nonparalytic illness is characteristic of tropical polio 
myelitis I very much question however, whether tl is is really so 
When specially looked for children showing residual paraljses have 
quite commonly been found, e g , m Egypt Malta, and China 

ABSENCE or lAIlCE 3CAt£ ETmEMICS 

In most temperate climates, cases oaur mainly in summer and 
autumn epidemics with a few sporadic cases all the year round. 

In tropical lands, ca«c8 occur more evenly throughout the year , epi 
demies are rarely recorded but the total annual number of cases may be 


Europe, but with the attack predominantly on the under fives At 
present, epidcouca in the tropics are being increasingly reported 

Tiie GtooRAniicAL Incidence or Poliomteutib * 

NOimi AUERICA 

Epidemic poliomyelitis has been prevalent in the United States and 

Po- 1 P V u , r 


was approximately 20 per 100 000 inhabitants In the past 10 ) cars, 
there has been a considerable increase m epidemic prevalence in tl e 
Southern States, previously less severely involved 


>ta tti« toQpllttloD sf (bl( Mrtloa »f tbe pat>«r I birt rmlj cooiotted tli« UonUilr 
EpWemSolojlc*! E»p«rU flf ti« Learos 9t NaUooa, • t tor 1832 1834 1933 asd of the 
World Dealtli OrcasIaatloD (or 194T alao tb« R«port ot tba latrroat oaal Comalttn oa 
PoIIonyrlltla <193'’) llaeh oacrul IsfoilBatloa la alio gtnn br Etmmotia asd hla co- 
atiibora In tbt r book Global Epldemlolot; I ahall sot tiro ozUnslra rc(er«oon In tbla 
paper aa 1 bar* done ao In more ddatlcd i«»lewa rlwvbrre (Rbodea 191T ran Eoorrn 
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1045, 1046) Thug from 1913-37 there were no cases reported, t 
from 1038 onward there was a considenhly increased incidence, wii 
out a corresponding incrctso in Indian troops, m wJiom the di«e 
has always been extremely tare 
In Ceylon the disease is endemic 

^ ♦ * , onlyiery rare 

bee • 

I '* . was an outbre 

in Singapore in 1045-46, most of the civilian cases being childr 
under 5 years of ago, tlicrc were a number of cases in the gams 
(Kauntze, 1046) 

In China, epidemics have not been recorded, j et the disease is pro 
ably not uncommon, as cliiitlren are seen with residual paralysis 




The situation has been fully described by Paul (1017) The disea 
lias been regarded as uncommon, but tlio average mortality rate 
similar to that m the Uniteil States of America Cases occur moi 
uniformly throughout the summer than is tlie case in America Larj 
epidemics were not Recorded till the summers of lOSS and 1010, ^ 
percent of cases are under 5 years of age 1 he disease is also enderai 
in Formosa and Korea 

rmtirwNXS 


The disease is endemic, and cases'^ have occurred m United State 
troops 


EAST INDIAN ABCllITZLAGO 


Until 1046, the disease was rare m the Netherlands Fast Indies bu 
cases have been reported from New Guinea where there was au epi 
demic 10 1929 

FACinO ISLANDS 

Cases have been reported from many islands for example, Elh« 
Islands, Fiji, Mananas (Guam), Nauru, New Caledonia, and the Solo- 
mons Evidence has been obtained of the importation of the infection 
by earners (James, 1D38) Hawaii was attacked by epidemics in WW 
and 1943 

ADSnULIA 

The disease is endemic lO Australia, which has been visited by a 
number of severe outbreaks from 1929 onward, notably m 1937-38, m 
Tasmania, the case incidence reached 425 per 100,000 New Zealand 
appears to have suffered less severely, but there was a heavy prevalence 
in 1936-37 
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ralysis was not uncommon (Paul, Ha\ens, and \an Koo3en, 1&44) 
The incidence of the disease appears to be more evenly spread over the 
year than is the case in North Amenca, and epidemics have not been 
described The main victims are children under 5, adult Egyptians 
being rarelj attacked 

In Palestine the condition is said to occur mainly in Jewish children 
under the age of 5 Arabs are rarely attacked 
The disease is endemic on the island of Malta, but only Cl cases 
were notified from 1921 to 1941 From November 1942 to June 194" 
there was a severe epidemic, involving 426 ciMlians and 57 service 

-1 ■in<r T» 1 in.e T> — l r' ’ 


end of 1945, again involving chiefly children under 5 years (Kauntze, 
1946) 

AnucA 

The infection 13 endemic in the Belgian Congo, French Equatonal 
Africa, and West Africa Children are mainly attacked 

Small outbreaks have been described m North and South Rhodesn 
Of recent years the disease has become increasingly prevalent in the 
Union of South Africa, and there have been a number of epidemics 
(Union Department of Public Health, 1945) 

ST HELENA 

This isolated island, which has a temperate climate, had a severe 
outbreak between November 1945 and January 1946 The majority 
of cases occurred in the 10 to 25 age group of the native population 
(Kauntze, 1940, Nisscn, 1947) There were no less than 217 cases 
in a population of about 4,000, but no cases occurred m the garrison 
of European troops The infection was probably imported by a 
carrier infected in South Africa, who spent only 2 hours on the island 

THE INDLVN OCEAN 

TLn 1 rf-rf. _J ■»» » ' - 1 ' 


CONTINENTAL ASIA 

In Tufl a flin n »— » — — — - 
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jVs regards the fiucstion of race, xrhicli maj interest people 
a good deni, 1 ivould like to mention some information which w 
conhrm what Pr Hhodes has said, namely, about studies on th( 
cidenco of the disease m negroes and whites m the United State, 
particularly would like to plot aery quickly the reports of a su 
icpoited hy Colhns of the United Sfntes Public Health Service 
showod^that m the northeast of the United States the attack ral 


tnck rate in hitc and negro, wluch is low in both groups. The i 
sibility that the lower incidenco of the disease among negroes in 
Xorth and among wJules and negroes jn the South may ho du( 
their poorer economic status is not borne out by the survey data wl 
indicate that among whites m the same region the economic sts 
does not affect the total amount of poliomyelitis 
I would like to bring up another interesting correlation In 
epidemic of 1900 m San Proncisco, which has a considerable popi 


tlie attack rate wa 
then the Chinese, 

0 know that in 
but relatively rare 

among Americans I think all wo can say, from a world tour i 
that, IS that poliomyelitis is present wherever human beings aropt 
ant but it does not mean that tJio consequences of infection w 
poliomyelitis virus aic the same wherever human beings arc presc 
One of the things that one is very much impressed with by studyi 
the duoaso in different parts of the world, or ei en in different regie 
of one country, is tliat tJie paralytic consequences of the infection c 

• ion of the so call 

ult type of patte 

does not bea* “ * 

disease in a 

data kindly s ' 

III London 

is low and where epidemics are infrequent, probauiy meie i^ 
more widespread dissemination of infection clue to poor sanitatic 
and iiygieiie, that holding for England as well as for certain tropic 
countries and especially for the congested communities of Londoi 
In accordance with this belief one might expect that when an epidetn 
started m such an ai ea it would be infantile in pattern hTow, Lonaoi 
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CONCLDBIOVS 

PoIiomyeLtis has a world wide distnbution, but there are differences 
between the biological characteristics of the disease m temperate and 
tropical countries Epidemic prevalences in the tropics, previously 
rare, seem to be on the increase. There is urgent need for further 
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AnsTiLicT or Discussion or Paper bt Rhodes 
Dr Alhebt B Sabin (United States) Dr Rhodes has taken us 
on a world tour of poliomyelitis and I would like to comment merely 
on a few of the areas he mentioned tn which I ha\ e Jiad an opportunity 
to obserie the manifestations of the disease 
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Campos of Sonora, Mexico lie brought an excellent report of an 
epidemic that occurred m the adjoining Province of Sonora, this last 

^Tnm J 1- ^ 


tnese tirst cases m the year occur in the southern United States on 1 
closely related countries and •whj do our epidemics farther north oca r 
in the summer What are the factors which are responsible for the'^ 
epidemiologic varintionsf Wo can’t answer them at present, but we 
might suggest the possibility of new strains being introduced from the 
south, or consider the effect of climate on either the host or the virus 
as being responsible 

Dr C G Pavdit (India) Perhaps this conference would like to 
hear of a recent epidemic wo had in one of the islands off the Indian 
Coast. I refer to the islands known as tho Andaman and the Nicobar 
groups of islands In October last year we received reports of an 
« tUn V 1- - — - • • * ' 


there m order to sec whether the virus could be isolated The fuU 


were 800 cases with 400 deaths dunng a penod of 2 months, and the 
age distribution was practically that all groups were affected, the 
majority being over tlie ago of 10 The infection was evidently mtro- 

dured from nnn^L«>»’ laton/l 'T‘V.«<v. •• ■r>nn fhft 


diseases This isolation island was a center for priests and every year 
these priests visited the other groups of islands Early m October, 
about one hundred people from the isolation island reached the par 
ticular island which I am referring to and 15 days later the epidemic 
arose Now m this island which was infected, the population lives 
- -. 1 . nt to 

• rroup 

land 

too, was infected, but no other investigations have been done in thi3 
second group of islands 

All the equipment was transported by plane to this island and tne 
epidemic was investigated There were no monkeys on that island 
so we had to transport monkeys from India We infected them witn 
stools and just before I left two of my monkeys had come down witn 
paralysis This is all that I can say at the present motaent An 
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up until 1947, has liad a very low attack rate, comparable to tlie lowest 


high attack rate on individuals over 15 years of age that was seen 
in London and Berlin in 1947, and in Copenhagen in previous jears. 
It would appear that there is no one pattern for the so-called coun 
tries of western civilization, they can be quite different Age sclec 
tion patterns which occurred in Sweden in 1905 did not appear m 
New York until 1931, and attack rates and patterns seen in Sweden 
now haien’t as yet happened in Denmark or the United States 
It seems to me that neither the importation of new immunologic 
types of lima or of strains of especially high nrulence can explain 
the occurrence of epidemics m some parts of the world and their 
absence in others If new immunological types were responsible for 
epidemics, we should expect constantly and irregularly changing age 
selection patterns, which is not the case If epidemics depended on 


u 1 

as especially virulent judging from the incidence and severity of the 
disease among Americans m those areas 


Ihere is I think, ns yet no simple rule that we can apply to explain 
the peculiar patterns that are seen in various parts of the world 


with the fact that cases first occur in the southern part of the United 
States each season and then work north Several men in my depart 
ment this year followed the weekly incidence reports through the year 
and noted that the first cases each year occur in the «outh, m Florida 
or in southern Texas, anil then gradually work north "We have ob- 
served in Los Angeles each year that usually the southern part of the 
state, 1 e , Iniiierial I alley or San Diego, is tlie first to be attacked 
and then the cases nork north from that area A very interesting 
observation was brought to my attention ju^-t a few weeks ago by Dr 



THE CUBAN RESERVOIR OP POLIOMYEUTIS VHll 
F RAMiREa CoRBiv, M D, Fintay Institute, llaiana, Cub 


PohomjchtiJ,, 03 an epidemic was once charactenzed 1 

geographical iimifalions, but afterward, it liad tlie special dtstin 
of going along with man in ius trends towards better conditio 
living and hjgienfe through modern times The frontiers of its 
dom have tlius steadily bioadcned upon earth and its virus has f 
in eiety country a jicrmanent reservoir 

TVhether or not this reservoir presents particular character] 
and maj or may not be an important part of the whole stnictu 
poliomyelitis, is a ptoblem which chaUenges todav the skill oi 
students of the disease Countries located m the vicinity of 
tropics are a good evample of this concern. Through the Jas 
years, epidemics baie been described lu Hawaii, Panama, S'tlvu 
Puerto Rico, and Cuba Tli* In®' « i 
periodical visits, and some < 
were described bj F I^pez) 

W Q foun([ it interesting to leport some of the viral observations sc 
carried out m Havana during 1046-47 and to present some of 
data related to the immunological evolution of the disease m 
country, in order to give an opprosimato idea of the nature 
extent of our reservoir 

hEATEniAl,S AKD AJeTIIODs 

Data from, the origin of foliomyehtis tn Cuha—1\\^ first epide 
of poliomyelitis in Cuba was officially described m 1%9 (2), put 
actual existence of persons with deformities compatible with 
disease is prior to that date To find out when the disease first 
came established in Cuba, attempts ha>e been lu ide to compile a bi 
census of its resultant deformities in people over 40 -venrs old 


dressed to physicians who were practising prior to the Spanish 
can IVar, with tint purpose Whenever possible all persons vv 
deformities acquired prior to 1009 were aisited, and personal clini 
histones of all illness related with such impairments were camn 
recorded In all instances the age of the subjects at the onset of t 
disease was too short for them to remember any personal deta 
of their sickness, but fortunately jn all but few instances one of t 
parents was alive and provided tlio required data 
Uatendta from 19i6 epidemic techniques and sources for inTat 
lations —Viral isolations have been attempted from these difiete 
S48 
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other team is working there to evaluate muscle efficiency and to 
take steps to rehabilitate the population in their normal occupation 
which IS that of collecting coconuts and climbing trees, and so forth 
In view of the very considerable incidence and the largo number of 
cases reported, we are particularly interested from the point of view 
of the strain and from the point of view of the possible spread to 
other groups of islands 


T93WS — 
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primary isolations of poliomyelitis vims Paily temperature records 
were taken, beginning the day before inoculations were made. When 
more than one appeared with paralysis in a given group, Usually one 
^ ’* 1 year) and the fate of paralyzed 

aminations of cord and medulla 
Sometimes the brain, occasion 
were examined histologically 

c u n vuva — min taui group of monkeys inoculated, several 
groups of at least 12 mice, 6 guinea pigs, and 4 rabbits vrere also run 
as controls, and in 2 instances, 2 groups of native Cuban rodents 
{Oaprotntfs pHondea) were used in attempts for pnmary isolations. 
This animal has the external appearance of on enormous rat, and its 
weight attains sometimes 10 to 12 pounds In one instance an attempt 
was made to transfer the virus from monkey cords to cotton rats 
(•SijTmodon Ay«pirfu«) and the mentioned Cuban native rodent 
{Oapromys) 


JtESULTS 

^urveij — As shown in table 1, two completely unknown outbreaks 
have been delected by our survey The first one occurred m Santiago 


Tabi* 1 —.Ortwin of p-jllomi/aUft* Cuba, turtey J$47 trarulhon fnm endemfo 
to tpfdemtc pertod 
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L4 llibaiu— ^ M 
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2 

! J*BbUsb»d Rpot 

1 Do 


> rreb>bl7 Tlrita«D «pld<ial9ta nntO faluiX. 


de Cuba 4 years after the end of the Spanish American war and J year 
after the evacuation of Cuba by the Amencan Army (1903) Another 
outbreak, never reported before, was discovered by our survey -It 


clinical history of 7 persons with actual deformities The population 
was of some 1,000 inhabitants whidi actually makes a very high, m 
cidence rate, at least 7/1,000 . , 

Other epidemics otficially reported are In 1909, reported by i^rea 
and Recio (2) , in 1934 hy Ramirez Coma (3) , in 1912 by 
Martinez Fortun y Cartaya (4) , and in 1946 by Eamirez Coma an 
Fermoselle Bacardi (S) 
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human sources (1) spinal cords from fatal cases, (2) feces of pa 


tion The remainder of samples was kept in buffered saline m the ice 
bos or deepfreeze refrigerator All the cords tested for primary mocu 
lations were used within a month of storage m cold Ten percent 
suspensions were prepared bj grinding the fragments with glass 
powder in a mortar Tlie s««pcnsions were centnfugalized at o\er 
1,500 revolutions per minute The supernatants were collected, and 
1 cubic centimeter was injected into the bram of a rhesus monkey, and 
20 cubic centimeters into the peritoneal cavitv Cultures were made 
in aeiobic and anaerobic media and showed no growth or, at most, 
were contaminated with fewsaprophytichacteria,but we never not iced 
meningitis or abscesses that could have been induced by such con 
taminants 

t ecci — Ueclal washings with 300 cubic centimeters salmc or distilled 
water were centnfugalized at low speed The solid matter and the 
liquid pliaso were calculated to make 1 part of feces to 0 of liquid 
Then the mixture was thoroughly homogenized in a blendor, and then 
centnfugalized at 1500 revolutions per minute Ihe supernatants 


eezmg chambers of the 
lien required, they were 
was added m oreer to 


natc was frozen again, and the next dav, if no growth was observed. 
It w as inoculated into the brain of rhesus monkeys m amounts of 0 5 
cubic centimeter Apravioustestshowcdtliattlus procedure protluccd 
practicallj complete bacterial *tenlitj of stools In few instances, 
sonic rough cohforra colonies were observed in tlio inoculum after 2 or 3 
daj-s of culture, but they were well tolerited by the animals After 

boinr inor ,lifo 1 ir t1 c-' ♦—» » i *• • 


wiui satisliictory rc'ults. 

.Wnicya— -The monkeys used for primary isolations were always 
young rhesus weighing from 4 to 6 fiounds. Onco an animal was 
treated with sn«peeted clinical material, it was never u'sod again for 
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Tabi£ 3 — r trua from fecea of pottenU and carriers 


SamplMi 

Tcefaniqiu 


I 3 3 UKl 1 

10 percent susix-BsIons lawspeedeenttUusetupemaC Icc daDrintoencli 
nostrllofmonkeylweek 

0/1 

. . 1 

SpereeotiuspetuloM lav speed ecBtrUnceiupentt sajonltsTeoicUia ' 
per wbie centimeter 0 ^ pernrat pbeool (Or b boors i«boi e j cc Intrs- ; 

S/1 

Pools n • 1 

Some tecbnlque I 

’(! 

0/3 


■ Nuin«r»tor» number o( iaoiii»7S pualyml dertooiInatAn numberofmonkeyjlnncnliUKJ ADpoeltlM 
witn second pussaje lA brMben patient iB brothers contacts 


tion of the central nervous system, wo used penicillin and phenol, as 
described in the sections on materials and Methods We have applied 
this technique to all contaminated material with satisfactory results. 

Comments — Epidemics of poliomyelitis have been shown to be 
present in Cuba since 1003, and there is a period between 1903 and 
1909, m which the disease manifested its presence under the form of 
small successive outbreaks Curiously, tins is the period m Cuba 
characterized by the intensive sanitation works undertaken by the 
administration of Gen Leonard Wood, whose program was immedi 
ately followed by the Cuban health authorities and resulted in the 
eradication of smallpox and yellow fever, our classic plagues 

The period of 25 years, between 1909 and 1934, was characterized 
by the absence of epidemics Then the di8ca«e reappeared with an 
outbreak of some 600 cases and a high mortality rate m the city of 
Havana in 1934, and again in 1942 and 1940, os has been shown in 
table 1 The picture is that of two small epidemic blocks at both 
ends of a long period with no epidemic at all We wonder if this fact, 
together with the observation that no significant change occurred 
in the age incidence rate (which remains around 2 years of age), is 
the expression of a long endemic stage rather than epidemic, and if, 
consequently, the Cuban people are actually much more exposed to 
the virus than the people of the United States and probably show 
a higher immunity level 


Tabib 3A, — Bx^erences Miceen the S principat atmtna <» Iruaitve properties and 
recoiertes fhrovph passages 



The actual characteristics of the Cuban reservoir of poliomyelitis 
virus, that is, the evolution of epidramcs, and the observation of tne 
virus in man are described 
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The most surprising feature m this epidemiological survey is tlie 
long period that elapsed without new outbreaks between the two 
mam epidemic periods, though it is well known that the disease eiisted 
in the so-called sporadic form daring that time The age incidence 
of the cases was under 2 in all the epidemics, and m one, more pre- 
cisely, under 1 

Viral isolations — Eleven of 18 samples tested yielded positive re- 
sults and 2 different strains of vims from human sources were main- 
tained through passages in rhesus monkeys No virus was recovered 
in any attempt to infect other laboratory animals, mice, guinea pigs, 
rabbits, or the native Cuban rodent Capromys pihrides 
As may be seen in table 2, sue of seven fatal cases from whom spinal 
cords were removed yielded positive results All hut one died within 


TABt£ 2 of nru4 from »ptnat<ord material of fatal caiei of Lai Animat 

Jloipltal, La Jlabana 
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It 


rptiiBtdndlBrtirlratPranarlbBtpRM ktloulamd 
•lrr(iTeli«irpa 


< Obv-mtlnn «{ (nosuoMpt ptuck la I iDookPT prPttnieS tPd mDnrte vltb dctormltKi KPDiid 
ItMk pR«t U dtri l^roa (G« laliui lopculuttoo 


4 days The negative case was a young adult receiving respirator 
treatment for 3 weeks. The histological picture of his cord showed 


recovered with gross deformities In a group of seven of such ap- 
parently rccoiored animals, one developed a spontaneous second at 
tack, 45 days after inoculation, and 39 days after the initiation of the 
paralytic period The liistological picture was typical of the acute 
pha<!c. No passage was made with its cord 
Virus isolations from cacrita of patients and carriers were also 
performed Tour of fiie ‘amples yielded positive results. This i^o 
‘ ‘ n some of the 

■ imed positive 
. To inoculate 

tlio fecal material into the brain without producing bacterial infec- 
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ways of on the mcidcnce of pohomjehtis It could reasonably 


m which climate and race play such an important part. 

Recent Epidemics op PoLiourEUTis in Sotttiiehv Ateica 

Poliomyelitis has been endemic in Southern Africa for many years 
but epidemics were unknown before the Pirst World \Var Then 
early in 1918 the first extensive epidemic occurred It seems that con 
ditions brought about by war favor the spread of the disease, for the 
next estensne epidemic did not occur until toward the end of the 
Second World War, when in the summer of 10iir45 South Africa 
suffered a widespread epidemic. Soon afterwards Mauritius and St 
Helena, islands on either side of Southern Africa, experienced their 
most severe epidemics In the autumn of 1946, local epidemics oc 
curred in Northern Rhodesia In tho summer of 1946-17 there were 
few cases in Southern Africa Another epidemic, the worst yet, 
occurred in the recent summer of 1947-18 This was particularly 
severe in Johannesburg, South Africa’s largest city, where, up to the 
end of April, nearly 700 cases had ^en reported 

Seasonal Incidencp op Epidemics 

All these epidemics occurred during the summer and autumn There 
were some notable differences in the peak incidence of cases In the 

r, tr J 11 *1— «/> HpHrS 


temperato climate, the greatest number of cases occurred in mid De 
cember In tropical Northern Rhodesia one outbreak occurred durmg 
September and October, the hot dry months prior to the rams. An 
other outbreak occurred in Tebruaiy and Mnrch in the midst of the 
rainy season . 

In contrast with the 1944-45 epidemic, the recent epidemic toe 
summer of 1947-48 in Johannesburg began a month later, did not 
attain its peak until the middle of March, and mamtamed this peak 
through Apnl The reason for the seasonal incidence of poliomyelitis 
remains unknown , 

In southern Africa there is a clearly defined rainy season ana a 
clearly defined dry season The rainy season is supposed to follow 
the September equinox Sometimes it does ^It did in 1944, w^n 

early 

I rand 

tober, 

reached its peak m mid December, then rapidly declined lliis last 
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The significance of the low age incidence of the cases is emphasized 
because tlus probably indicates an e^tensiTe and constant contact 
with the virus, which results in a high immunity level of the adult 
population 

The results of viral isolations from spina! cords of fatal cases and 
from feces of patients and earners are recorded The finding of two 
strains of very different invasive properties is reported Attempts 
to get some poliomyelitis rodent adapted strain from the isolated 
Virus were negative 

AnorNDDii 

In what concerns the possibility of dissemination of poliomyelitis 
nrus by wild birds, there have been throe ways of approach 

(1) Direct isolation of vims 10 feces of birds In one of three 
attempts resulting were positive However, the vahdty of this ob 
serration must be contested since the feces were collected on the soil 
in a public park and might have been contaminated by flies, or by 
human or animal carriage of the true virus 

(2) Another way of approach has been tlie observation that in 
wild birds experimentally fed with infected monkey cords, the virus 
18 not destroyed in the oral tube, and, moreover, for the longest period 
tested in our short number of cspcriments (21 liours) remains fully 
virulent for new rhesus monkeys 

(3) The third way of approach has been the production of anti 
bodies m four groups of birds injected or fed with the Lansmg 
poliomyelitis strain, indicating that these animals react as if they had 


question 

BtnuocitAniT 

(1) Lopoz Femnadez, F and Fermosellv KacanJi J Slmpeslatn de pollomlell 

tis. Fpidea la di* Cuba IIMOl Arcb raed int. IlabanS val 1 1M7 

(2) I/ebredo M C ond Rpdo A y Den Bol OQc Zlabai^a 3 170 1010 

(3) Ramirez Corrla F Arrb mr«] lot Ilnbana 3 10311 

<41 Redo A Iglrelaa Cnrtaya E. tnd Martlow; Fortun O Her med. y elr 
nabiQa40 1 lOH 

(3) Ramirez Corrla P y Fcnao«cII<> lUcardI J Primer tlongrcso Medico- 
Social Pan Kmerlcano nabana ]M7 

Abstiuct or Discussiov 

Dr C C Daueii (United States) I would like to comment briefly 
on the two papers. I think that there is a factor that one mu«t take 
into consideration when comparing the incidence of poliomyelitis 
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occurrence of widespread silent mfcctions during the winter and 
other interepidemic periods It naturally does not exclude the occur 
rence of a few cases. 

Since January 1948 up to the pr^ent (April 1948), virus has been 
consistently demonstrated in the sewage These regular examinations 
will bo continued to determine when m relation to the end of the 
clinical epidemic the Mrus again disappears from the sewage In 
looking for a source of virus to account for this seasonal incidence, 
a senes of tests were carried out 

Batches of flips, inciniingMufcavtana, Lxunhasertcata, Chrysamya 
sp , and Sarcophaga sp , both adults and larvae, were trapped from 
the neighborJiood of cases The monkeys inoculated with sus 
pensions prepared from these flics remained healthy It is understood 
that the monkey used for these tests, CercopttAecue acthiopi pygery 
ikrus, is relatively insusceptible to fly virus, so these ncgntirc results 
do not exclude the possibility that poliomyelitis is flybome However, 
it IS relevant to note that villages m Northern Rhodesia and Swazi 
land, which had been thoroughly and regularly treated with BDT, 
suflered their flrst epidemic outbreaks ;reccntly in spite of this treat 
ment 

It has often been suspected that fruit and vegetables might be a 
source of virus Suspensions prepared from fruit and vegetables 
(apples, figs, lettuce, and marrow) grown on a sewage farm end 
irrigated with the humus tank effluent were inoculated into monkeys 
None of these monkeys developed typical poliomyelitis 

Migratory birds were also suspected because their arrival often 
coincides with the onset of tho pohomyeldis season Proppings from 
swaUows hawking insects on a eewage fann were collected After 
appropriate treatment suspensions prepared from these dcoppmgs 
were inoculated into monkeys. These remained healthy 

• - .. , 1 . T - -- "’-use profec 

. jeen t^ted 

, 0 given in 

table 1 

It IS of interest to note that none of the wild caught vervet monkeys 
showed protection 


Tabis 1 — te«{* wltA onfmat tcra 
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summer was different There was no appreciable ram until early in 
December Since then ram has fallen at regular intervals Because 


intnguing question 

On comparing these two epidemic years, 1044 and 1947, it is 


often been noted that there appears to be a relation betweemrainfall 
and the incidence of poliomyeltlis From our experience it seem# 
unlikely that Uiero is a direct relationship Howeier, there may be 
indirect waj's in which the ninfall influences the incidence of polio 


It is a subject that has often been investigated, it therefore «ecmcd 
worth wlulo to study again in soutliem Africa some factors which 
might influence the seasonal incidence of poliomyelitis 

it was necessary first to decide whether the infection was indeed 
seasonal, and not only apparently seasonal because of the occurrence 
of paralytic cases It was considered tiiat the presence of the Tini» 
of poliomyelitis in the sewage would reflect the infection of the 
community 

In January and February 194C, the presence of the virus of polio 
myelitis was demonstrated in samples of settled ^cnage taken from 
a punfacation plant serving some of the suburbs of Johannesburg 
Tlio last occasion, February 19, was nearly 2 montlis after tlie last 
case of poliomyelitis had been notified in the area It is thus clear 
that a silent epidemic was occurring at this time Specimens col 
lected m Slarch and April of tint year gaie negalne results The 
collretion of specimens was begun again in September 194G Since 
then samples haio been collectwl at monthly, and more recently at 
fortnightly intervals After treatment with ether, 25 cubic centi 
inetersof each sample of 500 cubic centimeters was inoculated into one 
vervet monkey llie sewage was not concentrated m any way prior 
to inoculation Tlie virus was not demonstrated in the sewage again 
until January 5, 1918 By this time, a fairly widespread epidemic 
Was already in progress Tli© first cases of this epidemic occurred 
in tlie suburbs served bj this sewaga works lu Xoveraber It la Uvia 
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fection IS more widespread If this is indeed so, silent infections must 
be frequent (table 2) 

TIio occurrence of such silent infections in alTccted European families 
has been demonstrated on a number of occasions Eight households 
in which there was one case of paralytic poliomyelitis were tested In 
each case one or more other indniduals were found to be infected 
Most of these individuals had no complaints 


Table 2 — TmmunUj/ to pollomveUtlt at thoten the Laming ttraln ffwie 
protection tat 


Europetn 


» " r ' I ? I g jjjjj jjgeu no cases 

no recent cases of 

, other tests 3Iuch 

to our surprise three of nine monkeys inoculated, each with a 
Sion prepared from one specimen of faeces, developed typiwl paralytic 
poliomyelitis Sections of their spinal cords showed the characteristic 
lesions t ^ rt 

The nearest paralytic case to this village was over 20 miles away 
IS thus clear that o silent epidemic of an infection with the virus o 
poliomyelitis T\as occurring in this school at the time of the collectio 
of these specimens None of the children had syroptoms^ggesti' e 
poliomyelitis This finding emphasizes the extreme difficulty oi me 
task of the health authorities in attempting to control the 
this disease, m which unrecognized and unrecognizable infections may 

be common , , „ * 1,01 

In this study confirmation has been obtained of the view mat 
althouuh naralvtic cases ire not so frequent infection is more com 


an immunity acquired and roaintamed by regular infections w lu 
endemic strains of the virus 


Abstract or Discxrssiow ok Papers bt Ehodes, Cobru, and Gear 

Dr W MoD Hutiiov (United Stales) •5V''“S°,n ‘the 

the epidemiologist, this pinblem of the eppsrent difference m tae 
distribution of poliomyelitis in the tropical areas and in t p 
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Of the 27 monkeys tested efter mocolation, 7 had paralysis Only 
2 of these 7 gave a positive result It is concluded, therefore, that 
during the epidemic a Lansing typo strain of vims -was responsible 
for some of the caecs Most of them, however, were due to a non 
Lansing type of virus 

One monkey of 20, which were inoculated but did not become 
paralyzed, developed immunity to the Lansing strain This monkey 
was inoculated with the faeces from a case of paralysis 

It IS clear, then, that more than one strain of poliomyelitis virus is 
responsible for the present epidemic outbreak m South Afnca 

At the time of the epidemic of human poliomyelitis in South Africa, 
there was also an epidemic of fowl paralysis affecting fowls, ducks, 
turkeys, pigeons, and canaries On two occasions an emulsion of the 
spinal cord of a fowl dying of this disease was inoculated into a 
monkey *Th£so monkeys remained healthy and did not develop pro 
tective antibodies. 

In the case of one fowl, it was noted that its serum was protective 
before it developed paralysis 

At present, it is not possible to assess the significance of the protec 
tive antibodies demonstrated in the sera of fowls, ducks, and pigeons 
from flocks suffering from paralysis. Onderstepoort Veterinary 
Laboratories hare undertaken an mvestigation into the aetiology of 
this epidemic of fowl paralysis 

Racial iNcmrscE or PouoMmins 

Previously it was noted that in southern Africa the European was 
more likely to contract paralytic pobomyelitis than the natives This 
relative freedom of the African from the paralytic disease is of con 
siderable significance 

Possibly there is a racial physiological factor concerned, the nature 
of which IS not understood It is well known that the African is much 
less liable than the European to certaui other infections of the spinal 
cord and brain, «uch as tabes dorsalis. 

The state of nutrition may be responsible, because the Bantu sub 
sist largely on maize meal, whereas the majority of Europeans have a 
vaned diet It may be that their well nourished healthy tissues form 
a better medium for growth of virus than do the cells of the relatively 
not so well nourished Bantu 

The most likely explanation appears to be that the Afncan m his 
more primitive surroundings was more regularly expo‘«d to endemic 
strains of the virus and so acquired an immunity not«haredto tlicsame 
degree bj the more hygienic European In this immunity survey, it 
will be noted that in both >icctions of the population the majority arc 
imnuinc, but m each group tc«ted the Africans liave a higher percent 
nge of immunes than have tlie Europeans. It thus appears that, al 
though ca«es of the paral^-tic diaease are rarer amongst Africans, in 
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• ■ ' ■ ’ T ould Fo 

'years, II 

Also, I want to comment ngam on what Dr Dauer said, tha 


ago specific rates from San Diego and San Francisco, for exm 
we find that the age at which poliomyelitis is repotted in San E 
IS lower than that at which it is repotted in San Francisco, and 
a period of years the ago appears to hare risen m those commun 
Ilowerer, the difference is not nearly as striking when the"^ i 
are corrected for the population as when they are uncorrected Tl 
fore, again I would like to urge that we hesitate and wait in 
interpretation of these results 


that hasn’t been reported I spent 4 years m the Belgian t/o 
f *• *~'V'**-* •'/>*»» pw>eT/>Je »i which not! 

• ... . , importanci 

• J • • • 'ices represei 

• > • • . ble within 

• ’ * • • 1 sample of 

illnesses in the community 1 nn competition only with the wi 
' , • 'p’ 1 •• • y h»irv fmoiiPTitlv went to the wi 


adult who was paralyzed in such a way that ne inigui ua.w .. 
poliomyelitis 

In Central America a few years ago in one of the smaller countr 
I was asking particularly about poliomyelitis and no one could sh 
me a case at the moment, although they assured roe that occasiona 
they had it. But at a clinic we had a case presented to us as 
example of cerebral malaria which appeared to me to be typu 
postparalylic poliomyelitis — malaria organisms had been deroc 
strated in the blood. So, though we frequently hear of cases in t 
' _ .t iv.. j "''"osis, and the ^ 

■ • • • ■ . little. 

rk which I om 

leu . . 1 V M.. li ^ ■ o ^ 

I saw no measles, no chickenpox, no mumps — though the diseases w 
reported before and afterward—so poliomyelitis might hare be< 
present also . 

Dr. John F. Kessel (Dmted States) . I have a question with reie 


IV VIRUS AND RICKETTSUL DISEASES 


561 


areas is rather fascinating As you have heard from the papers this 


where there is poor sanitation than in temperate areas where sani 
tation has been improved , that the disease is more frequently manifest 


fancy and the very young age group I think it is an interesting 
hypothesis and quite a bit of evidence has been brought forth this 
morning in confirmation of this Yet, I think we need to be extremely 
cautious before going overboard There are so many questions yet 
that cannot be answered 

All these papers this rooming have also suggested we should be 
cautious in the interpretation of the data from the neutralization 
tests done with the Lansing strain of virus in the mouse We don t 
know whnt the results mean We as yet don t know how specific a 
test that 18 for indicating infection with poliomyelitis virus 

I call to jour attention some data 1 liaie already published mdicat 
ing the widespread finding o f antibodies agauist this virus m animals, 
Romewlnt parallel to tho«e Dr Gear presented TPe found large 
numbers of chickens and ^vIId birds with antibodies Yet when we 
inoculated the birds in the labontories antibodies did not result from 


antibodies in different human age groups require careful interpreta 
tion h or instance, such antibodies may be pre'^nt m oi e community 
over a period of 1 year as a result of a great deal of inapparcnt 
infection and then perhaps they may be relatively absent from tbc 
communitj for several years. Thus if we take a survey in 194G of 
one area, and compare it with anotlier area in 1046, we might find 
more antibodies in one area than in the other Perhaps there would 
bo differences in two racial groups adjacently located I am sure if 
we did such a survey with uiffuenza antibodies, we would find that 

T . j 


'OH, if 1 inaUc tlie same survey three or four aeara from now, I am 
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CoJombia 

pirticu?arl_) 

tl'ey Invo had such onlbrcii“n»'Amf.C“ 3 or 4 je 

■n •»= oaD,VZ7b,” 

c 

V 

'Osti^don of (his subjcci \vn commenco an in 

to collect sera throughout (La commenced, in the first place 
sera liad been coIlectKl in (he diffcnS’’ "“fortunately very fe« 
to Scandinavia in July for ibo ar ^ n ttroups when we went ofl 
I was there I dras“S (L Congress, and while 

Paul and Dr Sabin TTo had authorities, with Dr 

poliomyelitis in England nod wondered why we didn’t hare 

unfortunately fate was we would do to study this But 

while wc were sit jg tET?™™!''"' f“ter than we were and 
epidemic was risin" m TViM discussing this, the 

why tins epidemic icuSi It wjslr ‘ “Y ^ 

recorded in Encland ^fifntr«e i, greatest that has ever been 

tion how accurate they S * ”"*** “i^ntioned to you but I ques 
With regard to the ~ - 

of Health m England, 

Poliomyelitis Congress 

it eircent it ivaa 

occurred in eiactlr thp *^Oficentrations of cases 

epidemics in in the 

occur more or leS sLultau. "PP'ored to 

were earlier c™co„,™oilL“Sr ';f°”‘ "? 

spread, but It wasn’t veiy conraang 
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ence to the pre-^ence of the neulraluang antibodies in foirls, birds of 
one sort or another, chickens and «o forth I followed the work of 
Ur Hammon in this connection with interest in California, and iie 
in the southern part of the State hate done some vork on this same 
subject with corroboratory results I was much interested in Dr 
Gear’s report this morning My question is, has ant one studied the 
possible relationships of the Lansing stnin of poliomyelitis virus to 
the Newcastle t irus ? 

Dr A B Saiiin (United States) I leliete that a few words of 
caution are needed about the u«o of the Lansing strain of pohomye 
litis virus in studies on the epidemiology of the disease There are 
great errors inherent in tests with this aims when small doses are 
used for neutralization tests T)r Ilammon speaks of fowl having 
antibody for Lansing virus before infection and losing it after they 
are inoculated nith the virus I think one can reproduce the same 
thing with animals that haae not been infected mewl) because the 
results with 'mall doses of virus cm be aery iriegular In my labora 
tory extensive te®ts haae been earned out with the Lansing virus 

0 find that when small do«es of Tints are not used one cannot dem 
onstrate antibodies in animals and foarl comparable to those found in 
htimnii sera haae also te<tc«1 Animals and fowl from Okinawa 


tropical areas, far eastern areas, and the United States, and a study 


dfttfi nn f1 A 


crucial AS Dr Kamircz Corm has pointed out, in most of the epi 
deimcs with an infantile age «clection pattern the incidence is highest 
in 1 and 2 year old children )\e have to determine, therefore, 
wl ether in rc,.ions without epidemics tho=c 1 and 2 }ear*old chil 
‘Iren deielop their oian antibodies so fi't before the complete di'ap 
IHarancO of tlieir maternal antibodies, that thev do not get paralvtic 
poliomjelitis when they are eipo«cilto the amis in later years. Thus 
we found that m Cmcmnati (which maa Ik taken as a repre entatne 
Viiiencan city) the aiitil>odics begin to reappear slowly at about *> 
mouths of age, but the process » relatively slow so that by the time 
S voariiof uge is ivvclicd onl\ 40iteieentov less ate positiae On the 
other hnn 1 similar le^ts on wni of children from Okinawa, Korea, 
tSSMS— la— t«L l ST 
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question ns to the age distribution of poliomyelitis ca'es in tropical 
countries and in countries where the di'ea'c is endemic, as oppo'ed 
to countries m temperate climate where it is epidemic, and where we 
have been accustomed to «ce it appear in older and older children. 
This IS the point that sc ' ' ’ ’ 

as a Anluablo new aspect 
if properly interpreted, 
tions become immune 

Perhaps it is worth while to reiterate, ns Dr Dauer Ins emphasized, 
that our data arc probably incorrect and that wo should not be ghb 
in reporting age percentages of cases in a anous senes in various parts 
of the world Ago specific lates arc neccssiry if we arc going to get 
nnj real knowledge of what is going on in ago distribution, and I 
do not «eo how anyone could quarrel with that 

Dr Sabin, if I interpreted him correctlj, feels we should be ultra 
cautious in trj ing to tie this thing up with obvious immunity procesMs 
that might be going on in tropical countries where there is a very wide 
distribution of airus, where children and infants maj bo 


infection ^ ^ ,,_i 

A third aspect of this same discussion is whetlier or not we 
up tlio pist Instory of poliomyelitis, witlmi u Bt''™ 
this immunity of the inhebilnnls eml with the °'„f 

iliseose in that community And there I think the obseri aliens of 

Dr Goarcomolii Hon many silent cpidcmicsdo iiehave.hoiroltro 

does the disease eJist os an ‘ intestinal infection’ P™'*” ’ ®,v, 
far as the central nervous syslemf ^te know very 1'“' f”” 
history of pohomy elitis in many communities Certainly 1“ » 
records give us a very inadequate story of how much vims distn 
and how much immumaing infection has actually ‘f’"’" , 
I, too, would like to emphasiao the fact that wc should be cant ous 
l„ luterpreting these in.emsting new .°f, tsoSng Xut 


, J I ehall speak of the 

occ’urronce of poliomyelitis in the true tropics of Africa Honng the 
war we had epidemics, or local outbreaks, rather, of PohomyeM’* >" 
rforthem Ehodcsia, an area which .s well within the tropiesa^dh^ 
an average maximum tcmpciature for most of the 3 
It was interesting tliat more or less at the same time and m^tbe P« 
ceding year there were outbreaks m the to the 

bought the 

“ i< > these areas 
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So took matenal from fatil cas<?s in order to have a histolopic" 
confirmation, rather than stools I had only 8 or 10 monkeys, and = 
wc took materinl from 8 different ca«ci from 8 separated parts of th 
country, Ireland, Scotland, Wales, and the southern part of Eng 
land and the Midlands, and 'wa isoUted 4 strains from 4 differcr 
ca®cs, 1 from northern Ireland, 1 from Scotland, 1 from Wale 
and 1 from London Tlie incubation period was exactly the sam 
and the disea'o in the monkeys was approximately the =3inc, wit 
some variation, of course, in seventy We then tned to adapt th 
vims to rodents, but we have been unsucce«sfiil both in the rat an 



infectious by inoculating? a monkey at the *ame time, and tried t 
pass this Uirough tlie dogs, carrying it through three blind pa‘ 


montlis and perhaps that will be of «oino u«e to tho<c who arc studying 
this problem throughout the world 

Dc Hot F Feemster (United States) Dr Gear injected into hi 
talk the problem of cerebral syphilis and brought up the query in m. 
mind as to whether there is any difference in the life spans of th 
Afncan, the European, and the South Afncan I wonder if he ha 
anvdata on that. 

Dr Joiiv It PvrL (United States) It has been of considcrabl 
intere«t to mo to note how the di«co««ion has shaped lUcK around th 
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JAPANESE B ENCEPHALITIS * 


W. McD IIammon, jr D , Dr P. H 


It IS not my purpose either to tluplicnte or to enlarge upon the 
several partial rcvion-s of the literature of Japanese B encephalitis 
which have been written m recent years (1-4). More than 100 
articles on this subject ha\o been published by Japanese physicians 
and scientists alone* In this paper, an attempt is made to discuss 
a few of the prcMously known facts about Japanese B encephalitis 
and some of the newer knowledge which relates principally to the 
potential importance of this disease in areas of the world outside 
Japan* An effort is made to cover most completely those aspects 
related to its tropical distribution 
Japanoso B encephalitis isa^eiy highly fatal, explosively epidemic 
disease, caused by a hltcrahle viius Until M'orld War II, 
been generall} considered to occur almost exclusively m 
and there was only limited interest in this disease in the Unitea 
States, and ci en less in some other countries, , 

It was not until the United States became engaged in 

' ised 

To 


develop means to protect troops m combat and occupation i 
while they were in areas where the disease had been previously k 
ported and epidemics might be expected to occur; (2) to dense means 

he Commission on 
f The Surgeon Oeneril u o 



tv VIRUS AND RICKETTSlAli DISEASES 


«iml were probably Tinis strams of different immunological 
genicity or more i irulent than the endemic strains 
Regarding the age incidence, I think our figures, particular 
these mining villages, are accurate I might add, although it 
in my paper, that v:o have earned out surveys in Korthem Uhc 


of the European, hut there are many , many thou<iimls of them, m 
of them possibly, vrho liie into the age group where one docs get 
manifestations of siphilis, such as tabes dorsalis and g 
paraljais 
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In 1917 * vaccine, now principilly n l}opliilizod chick embryo prod 
uct (7), was uccci in all three countries and to some estent in Qiina 
ns well. Lite in Aiigii«{ i t .t, 

neso in the Inland Sea a ‘ ! 

both horses and men • ■. i 

affecled, but no Americm troops or dependents were iniolrcd In 

ni .«n,T-o ir-n /nffirl, 


was responsible for 1 non fatal ca‘o m an unvaccinated American cml 

lan * UhisoutbrcakonOkinawaoccurrcdatatimcwhenthcmosquito- 

control program was far from effect ne This fact wag endenc^ by 
largo collections in mosquito traps and bj rapidly rising malaria 
latcs in natnes and in Americans 
The next encounter with the disease came as a complete surprise— 
this timc 2 n Guam, where pret lously it Ind netcr been recognia*d Iis 
fact, this 13 the first icported outbreak of Japanese B encephalitis la 
a true tropical area In midwinter 1947-18, cn'es of encephalitis began 
r" ’ * P- - * PC’ » #i¥im 


these specimens, a rapid identification of the etiological agent tras 
made In addition to serological tests yielding this information, tiro 
strains of Japanese B Mrus were isolated and identified* We 
only recently returned from (ho field pliasc of this investigation 
our group, including Dr Mciklejolm and Dr W C Reeves, worked 
in cooperation with the Army and Navy investigators Thus far, 
tests Iia^e not been completed on the hundreds of sera collected from 
men and other animals As yet, we cannot determine whether the 
virus had been recently introduced on the island or whether its presence 
was simply recognized for the first time 
The geographical distribution of Japanese B virus is not completely 
known at present, but on the basis of ‘serological tests made by the 
Japanese scientist, Dr lutnoka (25), it appears that it extends from 
Korea ^ through coastal Manchuria, China, French Indochina, the 
Malay Peninsula, and into Sumatra Tint it exists in Korea and 

ctTtU&n eoMolUnti VUn* cod R*®***,'*^!’ 
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to prevent its accidental introduction into Pacific islands under our 
control or into the •western United Stales , and (S) to perfect methods 
bj which to recognize and control it, should the virus bo introduced 
either accidentally or intentionally Introduction into the United 
States by intention was a matter of serious concern at the tune when 
Japanese balloons began floating in from over the Pacific 
ior the most part, these •wartune investigations have now been 
reported- A formalin inactivated vaccine, first of mou«o bram (5) 
and later of chick cmbiyo (C, 7), was developed and put into use 
(8-12). Advances were made in the techniques and interpretation 
of serological tests for more rapid and accurate diagnosis, including 
the development of complonenl fixing antigens (8, 1&-20) The 
possibilities of vectors and of hosts and reservoirs other than man 
were also explored (15) Much of this preparation for the protec- 
tion of troops found direct application m Okinawa during the 
summer of 1045,]u'tat the end of tho war, when our Annj and Navy 
units found themselves in tho midst of a sharp epidemic of encephali- 
tis among Okinawan natives At least 12 severe cases, with 2 deaths, 


by neutralization tests, and by )<olation and identification of the virus 
agent (8, 22) Vaccine of the roou«e-brain Ijpe was flown to the 
island and the new product given a mass Geld trial, unfortunately 
too late to give any evidence of its effectiveness, though its harm- 
Icssness was established (8) bincc, among ^Vmorican epidemiolo- 
gists, opinion on the mode of tran'mraion was m favor of mosquitoes, 
extensno nio«quito control operations were put into effect as quickly 
as possible, and before vaccine became available. 


feeling that the characteristic explosiveness of known epidemics ren- 
dered any vaccination program begun after tl e recognition of the 
di«eiist of doubtful value Subsequent experience has tended to con- 
firm this opinion In addition, mo®quito<ontrol measures were rcc 
otnmcndul for Iwlli Okinawa and Japan Tlie Army’s consultants 
recommended al^o that Korea bo reg^inled as a place of potential 
danger Tlieso recommendations were acted ujion British forces in 
Japan were also supplied with vaccine and were given all available 
information reganling the potential dangers of the duscasc. However, 
it was among iionvaccinated American occupation troops in Korea 
that the disease actuallj struckm the summer of 191C (21). 
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fho findings of tho two groups of workers hinge upon one essential 
A-irntion in tcclinique All workers, including Mitamura and tus 
group, were usually unable to demonstrate virus in field caught mos 
quitoes and in tho blood of patients by direct inoculation of mice 
Mitamura and Kitaoka, however, found that “natural virus had to be 
“adapted ’ to this now host by a scries of “blind passages usually 
three to six It tlicn became lughly pathogenic for mice The other 
workers either regarded this technique as superfluous or avoided it 


In our laboratory in California during the war, v e were readily able 
to elTect transmission to mice of the Japanese B vims by seven local 
species of mo«qintocs from tlio genera CvUx, Aedet and Cuhieta (29), 
but in a small number of tests wo were vnahle to demonstrate con 
genital transmission However, largely on the basis of the very con 
vincmg evidence for mosquito transmission of the SL Louis, Western 
Eastern, and Venezuelan cqumo vini^s, and the many apparent 
epidemiological similarities obsened between all members of the 
group, wo have behoved m tho mosquito transmission hypothesis for 
Japanese B virus (2) 

Because of certain similarities m appearance between Culez 
taentorhynehui (stpongly suspected by jfitamurSjITjfaoIni etol ) and 
0 tanaliSy our important vector of the encephahtides m the western 
part of tho United States (30), we were particularly interested m 
studying tho habits of C tntaeniorhynchui in Japan and Okinawa 

, 3 


f C 

Tims wo confirmed part of tho work of Jlitamura and his associates 
Although during the past three summers many thousands of mos 
quitoes have been collected from Japan and Okinawa by several groups 
of American workers to date no report of the isolation of a virus 
emanating from these collections has been published Our results 
from mosquitoes collected in Okinawa during 1945 were negative 
(35), but tests on those collected from Japan and Okinawa m 1947 
and from Guam in 1948 are not yet complete Most of these mos 


1 11 me nc- 
ind a satis 
vector IS a 
6 have not 
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Chin-i ha? been amply confirmed bj Americans (2J, 2G) and others 


Klcntifiecl ns actu e in all the mam islands of Japan, on Okinawa and 
hormo«a, and now on Guam Antibodies to the Japanese B virus 
have al'o boon reported from ecicral areas in Africa (2S) Thus it 
appears that this virus, or others closely related to it, is widespread 
in the eastern and western hemispheres in tempemte and m tropical 
areas Itmaystillbefoundmmanyothercountne* either as a newly 
introduced epidemic agent or suddenly, though previously latent, in 
epidemic form It is therefore of considerable importance to uncover 
the epidemiological behavior of this virus, so ne may be prepared to 
cope with the disease wherever it appears 
In Japan two conflicting concepts of the means of transmission of 
Japanese B encephalitis are held The one mo«t commonly accepted 
and which was considered as olficial, at least until the influence of 
American occupation, is that of contact transmission, chiefly by means 
of inapparcnt carncm Tl»e other school of thought, championed 
principally by Drs. Mitamura and Kitaoka, is that of mosquito trans 

Tn-.-.i- - .w i-t 


failed consistently m their attempts to confirm mo«t of the expert* 
ments with mosquitoes. On the other hand, Slitamuni, Kitaoka and 
their associates have reported that they haac repeatedly isolated virus 
from mosquitoes cauglit in epidemic areas, infecteil other mo'qiiitocs 
in the lalxiratory, lnin«miUcd the infection to laboratory animals by 


of naturally infected patients, dogs mice, and other animals. Cvhx 


the quantitj of aims was titratwl from various dissected portions of 
infected mosquitoes during and after the extrinsic incubation period 
The virus was reported as eventualh having attained extremely high 
titers in the salivary glands. Most other workers in Japin failed to 
find virus m field-caught mosquitoes and in the blood of man, and al«o 
failed to effect tnin«misMon ba mosquitoes in the laborntora except 
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spocics of mammals mif»ht ba\e virus circulating in high tiJer at some 
time (luring tho period of infection, and that the/ could thus serre 
ns n source of infection for mosquitots Hon'e\cr, jna-unuch as Oki 
nawa was so depicted of these nnimols during tho war and since, it 
would appear that on that island if any hrge mammal sened as a 
source of infection for mosquitoes, man alone w as present in adequate 
numbers to ha% c Served that purpose 

IVo have little data as jet with regard to the actual infection rate 
’ ’ . » !» ' „ »i /_ mGuarn, 

. * ■ Actual 

. all areas 


Howcicr, wlwthcr \iru<t circulates m the blood of nn infected man in 


arilj becomes infected Furthermore, the effectiveness of our vaccine 
has yet to bo demonstrated However, insofar ns transmission ^unng 

I 


p ist’ IVe therefore im ite further attention to tins uisense uy 
of this Congress and hope that we Irn^o stimulated jour interest 


(3) MooUon S B Survey report and^rccominendatlons concermne 


(41 

(6) 

( 0 ) 


■>-113 
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(34) also found the Japanese Aims m the blood of inoculated chickens 
and detected its presence in that of ducks ns well hut their te'ts 
were not of a quantitative type More recently we have obtained more 
eneouraping results with capennientallv inoculated liou'-c finches 
Following a minute inoculation, virus was detected in aery large 
amounts m the blood of several of these (15) Such titers of 'Wp'tern 
equine and St Ixiuis virus have proved to he entirclv adequate for 
mosquito infection 

Thomas and Peck reported positive tests for a mis from the blood 
of one inoculated hQr<o (35) Meiklejohn and associates al«o re 
ported positnc results from three pigs one of four goats and one 
of four horses (34) All the^e wore inoculitcd intraarnou Ij with 
from I to 2 cubic centimeters of n I or a 10 percent infected mouse 
brain suspension of Japanese B vims Since the amount of vinis 
inoculated was so much m excess of that which a nicxqiiito might be 
expected to inject, little significance can bo placed in the«o rc«uUs 
Those exponments n ith large mammals should certainlj he repeated 
with more appropriate do«cs of virus 

In our studies on West em equine and St Louis eneephaliti«, a annoy 


source of virus 

In such «unej 8 for Japanese B virus infections Sabin reported tint 
tlic‘<'rn from chickens m lapan and Okinawa were free fromneiitraliz 


epidemic on Okinawa m 1915, there were aery few large wild or 
domc't 1C bmla present, but there were large luimliers of small swallows. 
These were not tested for serum antiboiliea Tc'ts for neutralizing 
antibody made by us on 15 crows were all negaliie but 1 of 2 (hnislica 
te«te<l was positive (15) 

In all surveys made a high projwrtion of the Urge domctftc tn/im- 
tnats in epidcmicnreashaalieensliown to haxe neutralizing antibodies, 
suggi'«ling prc\ lous infection Te«ts liax e l>een made on hordes, cows, 
goats, and pigs (8, la, 2|, 37, 3S) Our re<ailts on Okinawa in 1'’15 
Hot pre\ iou«1i reported were “of 10e«iws iio«ituo, 8 of 9 pigs, 4 of 8 
goats, and 2“ of 30hor«e« It »s quite jtor'ible that 1 or more of the^s 
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A dissertation of this brevity on a subject of such scope requires at 
the on'^et a definition of the term neurotropic As here used, (he term 
designates those viru=os, the principal focus of attack of which is the 
central non ous sj stem, and tho lesions induced by which are localized 
principally or wliollj a\ithin that system, whether or not the attack 
and the resultant lesions primarily involve nerve cells 
A considerable number of tho viruses winch are known to be capable 
of proi oking disturbances m tho central nervous sj stem of man and/or 
animals occur and arc active from time to time in Central Africa 
Being engaged primarily in investigations on yellow fever, our first 
and foremost concern has been the tarns of that di^ca'se, an agent which 
has a definite affinity for nerve cells although that affinity is, under 
normal circumstances, completely otershadowed and masked by its 
hcpatotropism Six times we have, by accident, encountered Bift 
Vallej feter virus (1), another normally hcpatotropic agent having 
thinlj toiled neurotropic potentialities which may be demonstrated, 
oven enhanced, bj experimental methods Immunological endence 
has been obtained of the occurrence in Africa of infections with St 


A e 


Speak, by accident, m the course of investigations on yellow fever 
Investigations of the new viruses have not been exhaustive in any m 
stance Nevertheless, the ground work for further studies has been 
laid, and the results obtained thus far will bo discussed briefly 


Bwamba Tever Vditjs 


In 1937 3fa}iaffy encountered an epidemic of a fairly well defined 
clinical entity and isolated from the blood of nine of the patients 
strains of t irus which proved to bo identical with each other, yet differ 
ent from other known viruses (3) The disease was called Bwamba 
fever in respect of the county in western Uganda where it was 
encountered 
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vanety of routes of inoculation than Bwamba fover virus It causes 
encephalitis m monkeys \rhcn introduced intracerebrally or intra 
nasally, and in hamsters bj neural or cxtraneural inoculation (8) 
The lesions caused by it are characterized principally by necrosis 
of nerve cells without the formation of inclusions but are not readily 
distinguishable from the lesions induced b\ certain other viruses 
Although Wes* V — t , ti t , -i i 

tho St, Louis a 
of louping ill 
} et been compared 

Semuki Forest Virus 

This virus was isolated (D) m 1942 from a lot of 130 Aedes (Aedt 
morphut) abnormahs Theobald group mosquitoes caught m a relict 
strip of primary forest then continuous with the mam Semliki Forest 
in western Uganda It has never been isolated again from any other 
source, yet immunological tests (10) indicate that it has been active 
in both human beings and wild primates over a hrge area in Uganda 
Semliki Forest virus has been successfully cultivated m developing 
chick embryos (11) and its rate of growtli in them determined The 
virus reaches its mavimum concentration in the embryos m about 1C 
hours and causes death of nil embryos within 24 hours of inoculation 
The ogent is not labile under ordinary conditions of laboratory 
procedure It is more resistant to heat than most mammalian viruses 


lower concentration) and therefore nl«o m all the viscera The kid 
neys show n greater concentration of the virus than can be accounted 
for by tho presence of the agent m the blood 
Tlie lesions induced by ScmliLi Forest virus are limited to the central 
nervous system, with exception of the kidneys T^ie latter usually 
show hyperemn especially of the glomeruli, often to the point of 
obliteration of the capsular spaces Hemorrhages in the kidneys are 
occasionally seen There is usually interstitial mononuclear cell infil 
tration in the medullary portion of the kidneys It is not possible 
to state whether these lesions are caused directly by tl e v inis but they 
have been seen in every animal ex'iraincd 
The lesions in the central nerv ous system ore characterized by necro 

• I * -*01 

■ ir 
ed 

infiltration of polymorphonuclcars ^ i a? ^ 

but qiiantitativ ely highly variable 
stant feature and often the only m 
hemorrhages are occasionally presen 

not unlike those induced by the equine encephalomyelitis viruses (8) 
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variety of routes of inoculation than Bwamba fovcr virus It cause, 
encephalitis in monkeys when introduced intracerebrally or intta 
na<5all}, and in hamsters bj neunl or extraneural inoculation (8) 
The lesions caused by it arc characterized principally by necrosis 
of nerve cells without the formation of inclusions but are not readily 
distinjjuishable from the lesions induced by certain other viruses 
Although West Is ile a irus is immunologically related to the viruses ol 
tho Sl Louis and Japanese B enccphahtides and possibly also to that 
of louping ill (5) it IS not identical with any virus svith which it has 
yet been compared 

SEaniKi roiiEST Virus 

This virus was isolated (9) m 1942 from a lot of 130 Aedes {Atdi 
morphui) ahnormahs Theobald group mosquitoes caught m a relict 
strip of primary forest then continuous with the mam Semlih Forest 
in western Uganda It has never been isolated again from any other 
couroe, yet immunological tests (10) indicate that it has been aetire 

ng 

he 

. . • IG 

I ry 

es 

f 

Jy 

in tho brains of infected mice but also m tho blood (albeit in uiuch 
lower concentration) and therefore nl«o m all the viscera The kid 
neys sliow a greater concentration of tho airus than can ho accounted 
for by the presence of the agent in the blood 

f- •. 3 1 . limited to the central 

nei Tlie latter usually 

she ^ . ften to the point of 

obliteration of 
occasionally sc( 
tration in the 

to state whether these lesions nr© caused directly by the ^ mis but ii 
have been seen in every animal examined 

Tlie lesions in the central nervous sy stem are characterized by necro 
SIS of nerae ceils usually singly or in small groups, and tiny foa of 
infiltration around the necrotic cells Pyknotic degeneration of Pur 
kinjo cells also occurs m some, but not all animals, with associated 
infiltration of polymorphonuclears Perivascular cutSng is constant 
but quantitativ ely highly variable. Hyperemia of the bram is a eon 
slant feature and often the only macroscopic finding Microscopic 
hemorrhages are occasionally present The lesions in the brain are 
not unlike those induced by the equine encephalomyelitis viruses (») 
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Taemorhynchm mosquitoes (one lot of which was caught in and 
around the monlfey runs), one strain from a wild mongoose trapped 
in tho Institute compound, and one strain from the blood of a human 

" { 


are characterized (15) bj necrosis of the motor cclU of the anterior 
horns and by perivascular infiltration In 'ome animals necrosis of 
nerve cells in tho brain occurs also Tlie lesions ore similar to tho^ 
of poliomyelitis 

The one case of illness known to have been caused by this virus in 
man (14) mij have been a laboratory infection On the other hand 
the victim resided not more than 100 yards from the open air monkey 
runs m which two observed cases occurred in monkeys and several 
other animals became immune, and around which mosquitoes were 
caught from which the rims was isolated He therefore may liave 
acquired the infection naturally IIis illness was charaefenzed by 
intractable lieadaclie, fever, delirium, stupor, mild, tronsioiit palsie« 
and by ner^c deafness in one car, which is tho only sequel TIic illness 
lasted about 10 days but left the nctim in a weakened condition, 
recovery from whicli required about 3 weeks 

Mengoencephalomyehtisairusishighly pathogenic for mice guinea 


nruses with wlucli it has been compared 

CoSirARISON OF TUE FlVE VIRUSES 

Tlie following tables show the origins of tho fi^e viruses and the 
pecies in which immunity to them has been found (table 1), tlieir 
omparative virulence for mice (table 2) , and a schematic presentation 
)f their relative virulence for tho more common laboratory animals 
table 3) 

In table 1 it may be seen that immunity to each of the viru'es has 
cen found in man The studies are vanablo in scope, so that no at 
empt can yet be made to evaluate the relative incidence of infection 
vith each Nevertheless, it is known that the incidence of immunity 
0 Bwamba fever or West Nile virus is very high in some localities and 
hat immunity to Semlila Forest virus is commonly encountered in 
lan The studies on the other two viruses are much less compre 
ensive, yet they have shown that humans acquire immumty to the 
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Trero pnrmrily ujtercstcd m the study of yellow fever it is wortfi 
pointing out that these ti ruses, and some others which he has de'cribcd, 
turned up purely incidentally to the yellow fever work The field 
studies in which they were I'^olatcd were primarily yellow fever studies, 
and the methods u^ed were tho«o known to lie successful in the isoh 
tion of 3 ellow fever virus Bearing that in mmd, I think, gives some 
indication, as Dr Smithbum has said, of tho possibilities for virus 
research in Africa 

Dr A B S^nrv i ~ " ' ” 

mam points in the 
has given us Tho 

10 years m Africa, Ins uncovertNl a multitude not only of new vinm.* 
but new ideas for our consideration I hope that what I am to bnnjr 
up will not be mferprefod in any way ns criticnl of what has been 
presented I merely want to prc«ent thoughts which come to tbo«e 
of us who wonder lion to interpret the importance of neurotropic 
viruses, i«olatod pirticularly m mice, in their relationship to the 
diseases which tliey produce in human beings. 

These vini«es have been presented in the «ection on arthropod borne 
encephalitides, whereas, they might as well have been presented before 
tho section on yellow fever, dengue, and sandfly fever If 3 ellow 
fever had first been encountered os a result of studies inoculation 
of certain numbers of mice, wo might have thought tliat we were 
dealing with a potential arthropod borne encephalitis m human be 
mgs The important thing to remember and the thmg that I, at least, 
am trying to keep in mind for inv own orientation is that the disei'es 
which are primarily and essentially visccrotropic in human beings 
can bo almost essentially ncurotropic in mice The examples of yellow 
fever and dengue are always before us, and it is not at all iinprol able 
1 'n,..nTT\K.> foror nt nerhaos Semliki Torcst virus 

perhaps, ma} never 
illnes'cs of a nature 


On the other hand, it is not at all improoauie u it sometime or other 
we may find ourselves with an epidemic of encephalitis m human 
r,nv wliirli would be caused by one of the«e viruses 


1 


hagen The fact of the matter is tnai many 01 u 
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Arthropo(l*Borne Virus Encephalitides,” but for the term to define 
he group as it was meant to, all the words are essential “Arthropod 
omc cncephalitides'’ would include trypanosomiasis and other dis 
ascs, “Arthropod borne virus cncephalitides” would be restneted to 
he group under discussion 

Dr K C SsimmuRV (Uganda) WliatDr Ilammon has just said 
orers part of my answer to Dr Sabin’s first comment I chose the 
itle of mj paper but I did not choose the name of the session, and 

ha\e ne\er maintained before, nor do I now, that any of the viruses 
hat I ha\e discussed are arthropod borne I stated I did not know 
ow any of them a\cro transmitted As a matter of fact, we have 
lade exponments on in«ect transmission without success The fact 
hat three of these airuses have been isolated from mosquitoes istenta 
ive evidence that mosquitoes can transmit them 

As to Dr Sabin’s second comment on the relation of Slengo enceph 
lomjelitis \irus to poliomjehtis, I think the eiidence is adequate 
hat they are related, hut if he would like to have it placed in eome other 
elation than that which I have suggested, I have no objection 


r^?f^S!-iT-ZZr^ 

«;$.^-.^« 5 S 55 ?s :2 


.ve»??i'‘'?>re/i,?f ‘^9^ of pe p-^^Aer 


of p«>3d,r^v»n« xZ 7'*. tiie 

4 '“i> S^lT ^ C,.- 


•i^SSf^R'SiS'S-iiCt-i- 






588 nioPic^L MEDtcim: and malauia 

The efficacy of dog control regulations for the elimmation of rabies 
of the urban typo has been demonstrated on numerous occasions The 


of dog control regulations in all infected regions Rabies was again 
introduced into England in 1918 by one or more dogs which were 
illegally imported, hut prompt application of dog quarantine regula 
tions limited the spread of the disease, and by 1022 Great Britain was 
again free of rabies (3). 

In countries where rabies is established in wild animals, the control 
of the disea'Q depends on reduction of the number of known rectors 
m those regions where the disease is found to exist Depending on 
the typo of vector, this maj or may not result in eradication of the 
disease For example, if rabies is established in foxes, it can persist 
only if there is an abundance of these animals distributed over a large 
area so that the disease maj migrate In any one focus of infection, 
the number of animals ’ ' ” ’’ r - -•> 

unless the disease can m< 
leads one to suspect tlic 
wild life which, bccaii« 
seldom seen h) man '* 

■nhicli persist in the absence of what we are apt to call the natural vec 
tors of rabies One of these foci is located in Sooth Africa In Trans 
vaal, Orange Free State, and Cape Province, a vancty of small veld 
carnivora belonging to the family Viverndao has been found to be 
infected with rabies The yellow mongoose {Oijmctui penicillata) 

’ > ’ » r . i livestock, 

t {Gcnetta 

' ), wild cat 

have been 

found to Jiarbor the disease Canine rabies has been controlled effec 
tively m South Africa by dog quarantine regulations, and a campai^ 
of destruction of the known vectors where outbreaks ha\e occurred 
has reduced the incidence of rabies m man and domestic animals, 
nevertheless, there appears to be little chance of eradicating the disease 
in this locality (4) 

In Mexico and South America, rabies is established in vampire 
bats in many regions, and the hort virus relationship in this case is 
what one might expect in a true enzootic focus of rabies Vampire 
bats are found only in Mexico and m Central and South America, 
and tlie principal vector of rabies has been identified as Demodus 
roiundus miinnus Wagner (5) The existence of rabies in vampire 
bats was recognized first in the State of Santa Cathanna in southern 
Brazil A paralytic disease of cattle and other livestock appeared m 
epizootic proportions in that region in 190S VTien it was found that 
some of the diseased cattle were infected with rabies virus, a vigorous 
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Haiuld JT Joiinsov Jaboratonet of the Intenuitional Health Dim 
Sion., The Rockefeller Foundation, New 2 ork City 

TJiere ore two epidemiological types of rabies, namely, tbe natural 
disease as it occurs in wild animals and the urban type, which is mam 
famed in domestic dogs. The early history of rabies in Europe indi 
cates that the disease was ensootic in wild animals in certain densely 


spreading th P ' ' * 

mg factors 
masters froi 

mestic dogs erentuallj became sufficiently numerous in oil urban 
centers throughout the world to maiotun the disease once jt was 
introduced 


teeth of the animal similar to snil « renom but acting more slowly 
and tint the dnoi«e could be prevented by local treatment of bile 
wounds Esperimencal transmission of rabies from one animal to 


prompted by tl e alarming frcqueni^ of human infection with rabies 
m Prussia for example from 1800 to 1810 there were from. 200 to SCO 
human rabies deaths each year and the incidence tl en increased until 
1810 when 35G human rabies fatalities wore reported Rigid dog 
control measures were tl en introiliiced and canine rabies became rel 

-nl p. Dtn cc .• n « tatr .. k M. >,.1 .. 


remained so to the present time Tlie dinger of mntroduction of the 
disease by importation of dogs was recognized and stnet quarantine 
regulations were enforced to prevent it Tliotigh dog control regula 
tions eliminated rabies from many urban communities m continental 
Europe theseeommunities freqiicDtlTbccame reinfected Thesucce«s 
of rabies-control nork m one state was constantlv jeopardized by the 
lack of similar action m adjoining states as well as by the widespread 
prevalence of rabies in foxes and other wild animals (1, 2) 

M7 
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Cosst States of Jfexico since 1010, is caused by rabies vims transmitted 
by vampire bats of tlie species Desvioduz TOtundus munnuz Wagner 
Iho virus isolated from the salivaty glands of vampire bats captured 
in Mexico is closely related to known varieties of rabies vims as 
shown by cross neutralization, cross complement fixation and cross 
protection testa (13, 14, 16) 

At intervals, rabies has occurred in epizootic proportions in wild 
animals in tlio United States of America Tor example, the disease 
IS known to have been epizootic in foxes m Massachusetts dunng the 
first decade of the nineteenth centuiy, in Alabama in 1690, and m 
Alaska m 1915 Those outbreaks were self limiting, at least as regards 
foxes, and there was no clinical evidence of persistence of the disease 
in other wild animals Rabies is known to have been prevalent in the 
skunk species {Sptlogdle pvtonm) in Kansas for a period of several 
years, beginning in 1673 TTie pre^ce of rabies in this species was 
recognized because of the occurrence of at least 40 cases of rabies in 
cowbojs and hunters, who had been bitten by rabid skunks when 
camping on the plains Another outbreak of skunk rabies was iden 
tified m Arizona from 1907 to 1910 because se\erol persons developed 
rabies following skunk bite In 1915 and lOlG rabies appeared in cpi 
zootic proportions in wild animals in California, Oregon, and Kevada 
' ' - ' * bo the most unpor 

ats {Lynx ru/t/s)» 
variety of small 

nild animals Cojotes vetc very abundant o\er a large region, and 
the di«eas6 persisted for many years despite an extensive campaign to 
reduce the number of knovvn vectors Sinco 1940 rabies has again 

I - 


identified in foxes in 16 other States (16) Ihe reportea 
rabies for the United States in 1946 included 8,384 dogs, 455 domestic 
cats, 1,055 cases in other domestic animals, and DoG cases in wild nni 

- rjM _ V «(. cfltJStlCS 


and 2G in mm The majority of wild animals tounfl to oe jim.^--- 
with rabies in the United States belong to the grey fox species (Pro 
cyan cineroargenteu-f)fhntthe disease has been identified in the coyote 
{Gams lalrans)^ skunk {Sptlogale putonus, Conepatus 
Mephitis mephitis), weasel (Mustela cicognann), wild cat {Lynx 
rufu3)y tree squirrel {Seturus caroUnensis, Sciurui niger), ground 
squirrel (Gttellus tnde ” “ nnos 

sum {Didelphia virgin 
{Battua norvegicus) sp' 
entirely on laboratory 
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program of quarantine and destruction of dogs and cats was enforced 
because of the identification of sporadic eases of rabies in dogs (G) 
The persistence of the disease m cattle in the absence of any further 
evidence of rabies in dogs and cats suggested the presence of rabies 
in wild animals The exact nature a^ method of spread of the 
disease was not clear until 1921 when Haupt and Eehaag reported 
the isolation of rabies virus from a bat captured while feeding on a 
cow m daytime and established beyond doubt that the paralytic 
disease in cattle was caused by infection with tlie same virus (7) 
I ones and Lima later identified the vampire bat, Detmodua rotundu^. 


ch was diagnosed as 
were four more cases 

01 ascending myelitis, and from one of tlie<e, brain tissue was sub' 
mitted to the IlocLefeller Institute lo New York and the Lister 
Institute in London Itabies virus was isolated from this material 
by workers in both laboratories There had been no canine rabies 
in Trinidad since 1914, and stnngent quarantine regulations had been 
kept in force to prevent its importation Furthermore, there had 
been no cases of suspected rabies m dogs coincident with the outbreaks 
of paralysis in cattle (9) In 1936 Pawan reported the isolation of 
rabies virus from the salivary glands of vampire bats of the species 
l>emcdua rotundua mtinnxis Wagner, captured in Trinidad lie 
found that 

related to a ' • 

and confirm 

vampire bat couiu transmit rabies as a symptomless earner (10, 11) 
tksi wivtsligatiOTi thad- 65 pereoms had derblopcd paralysis 

and died aher being bitten by vampire bats A program of destnic 
tion of bats of all species was initiated, and the disease soon di«ap. 
peared (12) It has been shown recenUy that a paralytic di'oace of 
livestock called demengue, which has been prevalent in the Pacific 
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product mny bo chssed as a live vims vaccin" as the infectmtj of 
file fixed virus is maintained for several months when treated m this 
manner and stored at 4® C The experimental studies of Umeno and 
Doi showed that dogs given 5 cubic centimeters of this vaccine hj sub 
cutaneous injection would dcielop a good rate of immunity to chal 
Icnge with street rabies virus given by intraocular injection This 

WOll 

was I 

to 

immu. ituu, uiiu ill coimnuimies uiierc rabies control was limited to 
^accmatlon of all dogs allowed at large, the disease disappeared 
One possible case of rabies caused by the vaccine virus was ob^rved in 
approximately 30,000 dogs immunized in Japan, and m the United 
States it was observed that in extremely rare instances the vaccine 
could produce infection with the vaccine virus (22) Tins led to the 
ruling by the United States Department of Agriculture that rabies 
1 accine used for immunization of dogs must contain no active virus 
as determined by intracerebral te«t inocuhtion m rabbits The fear 
of spreading rabica by vaccination of dogs with active fixed rabies 
virus was unjustified, in that this variety of virus does not propagate 
m the salivary glands and is not found in tbo saliva, furthermore, 
the disease produced in this way is uniformly of the paralytic type 
In order to meet the requirement of safety tests, commercial labora 
tones prepared a canine vaccine of the Semple type in which the 
concentration of brain tissue was increased to 20 percent It is well 
to note that the 5 cubic centimeter dose of this vaccine recommended 
for immunization of dogs contains approriinatcly the same amount 

i * . r. 1 

V 

t 

its capacity to immunize (23, 21, 25, 2C) Recent studies have sho^ 
that this type of vaccine is an effective immunizing agent when tested 
in dogs, and a single subcutaneous injection of 5 cubic centimeters of 
the concentrated bram antigen of the Semple type vaccine produces 
a high grade of resistance to challenge with rabies street virus, pro 
vided that the exposure approximates that received m nature This 
can be accomplished by intramuscular test inoculation with virus 
derived from infected sajivaiy gland tissue The immunity produced 
by this method of immunization persists at a satisfactory level for 
at least 1 year, but three doses of vaccine, in 5 cubic centimeter 
amounts, given a week apart, produced a more certain immunity to 
rabies (27) The development of a mouse test for assaying the 
potency of rabies vaccine has resulted in improvement in vaccine 
production, and rabies vaccine distributed by commercial biological 
laboratories in the United States for immunization of man and lower 
animals must pass n prescribed test Tins test, which was developed 
by Webster (28) and standardized by Habel (2D), consists of titra 
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control work is a ^cterlnarJ medical problem and hence 13 usually 
nssipncd to the Department of Agnctilturc An educational program 
must precede the application of control measures so that the public 
will support the program 
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Abstract or Discussion 

Dr I A Galloaiat {United Kingdom), commentator I should 
ike to compliment Dr Johnson and thank him for his 
laper which has covered so much ground and has summanzect very 
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fifth ca®o I shall now deal with along with the sixteenth case during 
tho 1919-39 period referred to nbore In the latter case the 6 months 
quarantine was up on the 1st of November 1029 but the dog remained 
in quarantine for a further period nt the owner s request, it developed 
rabies C months and 21 davs after arriving in Britain In 194T a 
similar circumstance arose, a dog was imported from Italy on the 
30th of September 191G It was not removed from quarantine by 
the owner and it developed rabies on the 24th of May 1947, i e, 8 
montlis after its arrival in the countiy. 

Tlio experience of the Ministry < " * * ’ r i* > 

justified the C months’ quarantine I 

quarantine is ba«cd upon tho pen 

may be longer even than G months, but tho eases in which the incuba 
tion period exceeds G months are very exceptional It is not consid 
ered practicable to legislate for these exceptional cases, but it is of 
course realized that there is still a ri«h, as tho records to which I have 

r ’ • ,» • . « / _ j 1 

■ • es, 

ht 

have happened if tho dogs in quarantine which developed rabies 7 
months and 8 months, respectively, after arriving m Great Bntain 
had been released at the regulation limit of C month^implics that even 
m a countrj where such me ’ * 

work proceeding to pro\ ide 
max an«e with a spread of 

human beings Tins work should include the institution of more rapid 
and accurate modem methods of diagnosis and tho preparation and 
standardization of vaccines, for human beings, of more satisfactory 
character 


be developed for protecting human beings against rabies by vaccina 
tion It may be that ultraviolet irradiated virus may pronde an 
immunizing agent for more universal adoption, and further advances 
1 1 1 rp, 1 ea nf vncTine and un 

The 
a vac 
esfor 

• • -I « j 1 T • )S con 

le 
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he 

ae 

alone may be sufficient to dimmish the nsk of introduction ana spicad 
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niitomobilc m tlio pa*5t 10 years came clown with rabies after thej 
arrived in Colondo nncf started small foci of urban rabies Tiro 
resulted in the deaths of two human beings Tlic question arises, atnl 
wo are facing the problem now in Denver, Colo , as to how to brug 
about an inter State «?j stem of icolation or regulation of this problem. 

Dr J 11 S GE.\n (Union of South Afnca) As Dr Johnson 
mentioned, rabies in South Africa is most commonly transmitted by 
the bite of the 3 ollow mongoose ormeorkat 

nio history of the ca«os is often the same It is a common pa'time 
for children to clia*e meerkafs If the meerkat is healthy it cannot 
bo o^ ertaken If, on the other hand, the meerkat is sick it may readily 
bo caught In such * i~ ^ i .. — v 00 „„ t rinior 
ven often is bitten - 

wool s Infer the child 

me win canine rabies is so rare in dogs in South Africa, becaii«e do?? 
often also chase nnd catch mcerkats Perhaps Dr Jolmson would tell 
us whether anj antigenic or host suseeptibilitj difference would 
account for this fact 

The Inst case of rabies in which I was directly concerned was n ««« 
in a South African soldier In August 1015 he was at a football 
match in Cairoand became maolvcd in a dog fight {between two dogs) 
He was bitten The dog was captured nnd observed It was reported 
that it hnd remained healthy However, in January 1016 the soldier 
died of rabies Is a silent infection of a dog with rabies possiblej oru 


mission uy vauipire udis 111 iauuiiiAintiiwu uhu 1 , 1 

Vircrndao in South Africa. In East and Central Afnca, the jaeU 
IS usually the first animal in which cases are observed The di^ase^ 
then transmitted to domesticated canines and other domesticate 
animals. 

The disease in East Africa js associated with forest areas, par ico 
larly with the group of forests which formed part of the equate”^ 
forest belt many years ago Tor the last 30 years, the infection fla 
ne^ er traveled very far from this belt nnd the disease has never reac e 
Nairobi or the country between Nairobi and the coast. There is a 
other speakers have emphasized, still much to be discovered a 0 
rabies in wild animals , , ^ 

With regard to vaccination, I have always taken the view, in ‘ ° 
with a country of which only a part was infected, that if vaccine 
going to bo regarded as an alternative to quarantine measures, then 0 
should bo very cautious about the adoption of vaccination as 
prophykefe _ . . , „.„M„Are.n 
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also spread the disease over largo regions The present wide distnbu 
tion of rabies in the United States is largely due to the unrestricted 
transport of dogs from state to state by automobile 

riio discussion has brought out some interesting points regarding 
the epidemiology of sylvatic rabies The observation by Dr Daubney 
that there appears to be a reservoir of rabies among wild ammals in 
the equatorial forest belt in Kenya, East Africa, is of particular in 
lei^t It was noted that Norway rats are occasionally found tube 
infected with rabies and it may bo that the disease is established in 
this species in some urban centers An attempt should be made to 
determine whether rats may carry rabies as an asymptomatic infec 
tion of the salivary glands in the maimer of vampire bats 
(The session adjourned at 12 m ) 
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NATURAL nniUNTn’ AND SUSCEPTIBILITY OF DOVES AND 
PIGFONS TO EAOEMTimOCVTIC AND ERYTimOttTIC 
STAGES or PLASMODWM RFLiCTVM » 


Ci*VY G Huff, li'aial M edtcal Research, Institute, Rethetda, Ud 
Ikthoductiov 

The doinonstmtioii (iriifT and Coidston, 10-lC) that preerylhrocytic 
stiges of Plasmodium fjaUtnaceum and P rehetum could grow m the 
tissues of certain hosts following the inoculation of sporozoites even 
though parnsiteimn did not develop indicated that differences exist 
between the susceptibility of tho hosts to erythrocytic parasites and 
their susceptibility to precjylhrocytic stages of the same species. 
Iheir expenments (194G, 1947) with Coatney’s (1038) pigeon strain 
of P rehetum (JP) and tho strain adapted to canaries by Redmond 
(//V) brought to hght some interesting relationships between these 
‘trains and their arnn and mosquito hosts TJie JP strain produced 
heavy and often fatal infections in pigeons but was incapable of m 
fecting mosquitoes After even one passage m canaries this modified 
strain (JPJ) would infect mosquitoes (Culev ptpierts) readily (Bed 
mond, 1044) Tlie sporozoites from such infected mosquitoes were 
capable of producing prceiythrocy tic stages m both pigeons and ca 
narics Although this tissue infection was followed by parasitemia 
m tho canary, no parasitemia derclopcd in tho pigeon The first step 
toward revealing the complex relationships between this parasite and 
Its hosts was to test as many of tho close relatives of the domestic pi 
geon as possible Tins paper reports that experiments, together with 
a few observations in which species hybrids were used as hosts 


ExPEBIMENTat PaOCEOtfltB 

Tlio birds used in these tests belonged to the family Columbidae to 
which the domestic pigeon also belongs. They were obtained from 
~ ’ » J i cnpcies oI 

ra and 
Leuco 
topeha 
bird of 
ifected 
s from 
which 
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{Phaps chalcoptera) c'^lubitcd some degree of pnrnsitemia on basis of 
microscopical examination of the blood High parasitemias resulted 
from such inoculations m triangular spotted pigeons {Cohmla 
(jmnea ) , Senegal doa es {Streptopeha 8encgalenm),(Lv!siil turtledoves 
{Streptopcha humihs) and California mourning doves {Zejuudura 
macrovra) Infection in ringdoves (S'; ruona) was moderately high. 
In only five instances were the infections suitable for infectmty tests 
on mosquitoes (^7w7ca? pipieM) No infection was found in any of the 
mosquitoes tested Thus, whatever (he inimical effect is that the blood 
of the domestic pigeon lias on the infectmty of gametocytes for 
mo'quitocs, this effect is also present in the«c five species of birds 
belonging to three genera 

In interpreting the results obtained from sporozoite inoculations, 
it must bo emphasized that many factors may contribute to negative 


number of failures to demonstrate prceij’throcytic stages in a species 
of host known to bo susceptible to this stage of the parasite For this 
reason, and also because not more than two individual birds were 
examined in each species, the number of negative findings is probably 
not a true index of tlic susceptibility of this group of species to pre 
erythrocytic stages 

In nearly all instances, however, a few sections were found con 
taming mosquito scales and tracheae which had been introduced m 
the inoculum, and one can reasonably assume, therefore, that sporo 
roites had been inoculated into the areas which were examined micro- 
scopically The two species m which prcerythrocytic stages were 
demonstrated microscopically were Streptopeha senegalcnsts and A 
femitorquila Segmenters and large scluzonts were found, respec 

, - > , . , -r . ' r* 

/ 

skin, parasitemia was observed Such examples have little signih 


African turtledove, and Grayson’s pigeon) Subpatent infections 
were demonstrated in three instances in which neither preerythrocytic 
nor erythrocytic stages were seen in the bird which had been inocu 
lated with sporozoites, (triangular spotted and California bandtail 
pigeons, 0 guinea and G fasaaia, and ringneck dove, St nsona) 
Two hybrids derived from crosses between male domestic pigeons 
{Columba livia) and female ringdoves {Streptopeha nsona) were 
tested in similar manner except that each individual was inoculated 
with sporozoites No preerythroi^c nor erythrocytic stages were 
observed in these hybrids, and all cananes which were moculated with 
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wlucli tlie} 'trero found (Seopgal da\o and dwnrf turtledore) the 


only a single pnnsite was found on microscopical eraminatiOD 
When the results are considered ns a whole, it would appear, in 
spite of the small numbers of nnimaU employed, tint the senes contains 
species with a wide degree of susceptibility to P rdictunu Two 
species (Australian crested dore and bronsewmg pigeon) faded to 
exliibit nnv evidence of infection trlieii looculited cither with infected 
blood or with sporozoites On the other hand, Senegal doves acquired 
a high pirautemn from the wocnhtwn of Wood and acquired 
tissue and blood infections from the inoculation of sporozoites De 
tween the'O two extremes, other degrees of susceptibility were repre 
‘jcnled by the other specus, and previous work (Huff and Coulston, 

■ ) result 
•osses are 
‘ages can 


likewise more like the dove parent 
The characteristic of a lio«t which we call natural immunity (or 
the opposite oi « » -' n 

complex one ' 
mny inlTuciice i 

possibly bo factors having no relation to inlieritance llie hrst step 
in the analysis of this complex clnraclcnstic hero reported has shown 
that some pigeon and dorp relatives of the domestic pigeon exhibit 
■* • • > j t, ^ «l n corpral 


pigeons arc in progress 
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I^tcr, Ijer, Shortt and Mcnon (1041) tloscribed forms earlier 
in the incubation period tlnn those noted m tJie previous commumca 
tjon Owiii" to the existing state of war, the«e findings ifere re 
ciprocally unavailable, and the same thing occurred in the case of 
the work next to be noted 

Keiclicnow and Mudiow (1013) next gave a clear account of the 
development of the pre erj throcjtic stages of P relictum following 
the inoculation of sporozoites mto tlie tissues of canaries This was 
followed by the classical paper of Huff and Coulston (1944) which 
gave a still fuller account of the same process in P pallinareum. Here 
again, war condibons prcvcnleil reoproas) access to the worl of the 
respective authors so that full credit must be given in each ca‘=e 
* Tlicso two papers were so great an advance on previous knowledge, 
as showing tlie early stages of development, that I tliinlr there has 
been a tendency to presume that the highly artificial conditions of 
the experiment represent what occurs m nature By this I mean that 
mucli greater numbers of sporozoites were introduced into a localized 
area of the skm than would ever occur in nature The development 
of the parasite subsequently studied m tins area, represented that 
‘ -*-ushed m Dio spot by entry into 
those attracted to the area It 
carried further afield to other 
ports of the rcticulo endothelial system, such as brain, liver, spleen 
etc, would develop there, and it is even possible that the local de 
relopment at the site of the inoculation would be unusual rather than 

than the 

^ ectly into 

the brain will develop there producing stages similar to those described 
lij Huff and Coulston Working with B Sfalnmos, the author has 
also found early developmental stages (at 48 hours) m the brain of 
’ * infected mosquitoes So 

did not seem capable of 
itc of assiduous work m 
various parts of tiio world — ccrtamiy lu America Europe and Asia 
We now come to (he work of Fairley (1945) and his collaborators 
in Australia Fairley inoculated very large quantities of blood from 
volunteers bitten by mosquitoes infected with both P vuax and P 
falctpartan ifito otiter rolonteets He foand that if the roJaateer was 
bitten on one arm, the blood taken from the opposite ann was in 
fective to the second senes of volunteers from 7 minutes after the 
I*’ » n. It r,n hour afterwards 

ilation into Tolun 
V and 9 daj s m the 
lays on which the 

iiarasite became infective on reaching the circulation From these 
experiments, one could not escape the inference that the intervening 



TIIE PRE-ERYTIIROCYTIC CYCLE OF 
PLASMODIUM Ci^OMOLGI 

H E SnoniT, M D , D Sc , D T M & H , Professor of Medical 
Protozoology^ University of London, and Director^ Department of 
Parasitology, London School of Hygiene and Tropical Medicine, 
Great Britain 

I do not proxwse to go m detail into the past history of attempts 
to find the pre erythrocytic stages of malaria parasites as it would bo 
superfluous before an audience as instructed as this In order, how , 
ever, to lead logically to the present position of our knowledge of 
those forms, I shall chronicle, m correct sequence, the more important 
results achieved hy workers in this field up to the present tune and 
then proceed to a description of my more recent work 


history of the malarial parasite during the incubation period of 
malaria RalTaelo (1031) was probably the first to describe other 
than erythrocytic forms of malaria when he described stages of 
Plasmodium elongatum, m the bone matron of birds lIuS and 
Bloom (1035), who also described certain forms of P elongatum m 
cells of the bone marrow, considered this to be precocious invasion 
of erjthroblasts In 1037 Itaffaele reported the finding of unpig 


life cycles of nil 

Kikiith and Sfudrow (1939) described early stages of P catheme 
rium after injection of sporozoites into the pectoral muscles of birds 
riieso forms were seen 1C to 40 hours after the inoculation Casini 


cuiar injection ot sporozoites. In thesameycir Brug (1910) reported 
the finding of intracellular impigroented parasites in the lung of a 
case infectetl with p viiax by blood inoculation 
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period of noninfectious blood represented the time taken for develop 
ment of the sporozoite into the erjthrocytic form of the parasite m 
some site protected from the circulation or, if in the circulation, m an 
unmfectno form 


JIaterials anu 3Ictiiod3 

A large colony of Artophtlet maevhpentui atroparim was main 
tamed as the lector raosfiuito, and the parasite used was Plasmodium 
eynomolgi in monkejs of the species Maiaca mulutta 
^Ve commenced a «eries of ctpenroents on lines which must hare 
been duplicated whereier the same «enrcU for pre erjthrocytic stages 
e ,\\\(ecU<«votuw«\u\t<y>ettonvng\«ietoc5te<MCj«iR 
monkey and the tcfeeding of these on clean monkeys Tlie latter 
were then eTunine*.! at iirious intcnals of time between infeeU^e 
feed andthe appearance of cry throcvtic forms m the blood, wlucli was 
about the ninth daj 

e were fortunate in being able to synchronize the breeding of n 
large number of mo«quHoes with the production of good gamctocyte 
carrjing infections m the monkeys The details of the esjwnment 
as tlic result of which pro erythrocytic forms were fir«t di'scovered, are 
bnelly as follows 

A rhesus monkoj {Maoara mvJatta), «howing pametocjtes of P 
eynomoJfit in the blood, was fed upon by Bl>out 1 OOO inopftehs ma 
CMhpcnnt^ atroparttn bml in tlic Idioratoty Tlie^e were given n 
eiib^uent feed on another gamelocite cxrrying rhesus monkey and 
a third feed on the monkey fir-t mentioneil Tdie fcil mo'^uUoes were 
msinlamed on nisms and cube sugnr at a constant temperature of 
2G® C and in a reint tie humidity of about fO percent Ten days after 
the thml mfectiie feed, 20 niow|iiitoes dt'<=ectetl all proied heavily 
infected The sun ivors, &7C in number, were now given the oppor 
tunity to feed on a clem rlic«us monkey 0\er 500 fe«l The total 
number of mosquitoes was now ground up m a mortar in about 8 cubic 
centimeters of he]iirini'.*ed monkey plasma diluted with normal ealine 
Solution and the suspension, one half mtrapcntoneally and the other 
half intramuscuUrly , inoculite»l into the '«anie monkev The monkev 
was brought to po^i mortem on the seventh day after infection and 
Us tissues and internal organs rvamined for the pre«enee of pre cry 
throcytic forms. Although the examination i\ by no means complete 
eicn now, it may be said that pre-eiythrocj tic forms have «o far been 
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monkey and in such cases we were able to follow the same parasite 
tlirou^Ji its early and inter sta^x When it came to the rupture of (he 
schizonts which took place about the eighth, ninth, and tenth days, my 
mere mention of those day s shows it was not synchronized If one took 
the tenth day as a base lino one would find quite a large number of 
schizonts still unruptured but with some mcrozoitcs formed, others 
newly ruptured, othcre which had prolably ruptured the day before 
and where the phagocytes had removed most of the merozoites, so 
that one might say the «tage of maturity might be extended over a 
period of perhaps 3 days and the synchronism therefore was not 
strict, by any meing In other words, the blood cycle had already 
been established wide in the same animal (ho pre erythrocytic devel 
opment was going on in other parasites 
I wasn’t quite sure of the question Professor Paffaelc asked me 
I was v cry glad to sec him because just before the war he very kindly 
took me over his own laboratory and showed me the work which he 
Another opportunity to meet 

■ ‘ lything earlier than the fifth 

day AVell, wo haven’t done «o I feel that if one were to examine 
suflicicntly long the sections of liver from a heavily infected monkey 
one ought to bo able to find at least a fourth day form Those seen on 
the fifth day arc already U or 12 microns m diameter The 
earlier ones must be considerably smaller but if we search long enough 
wo would find them, although w© have actually not done so 
Brigadier Sinton aslced mo to say a few words on the question of 
vivax TTfill, that really was a small step after the present om 
C ynomolgi and fitu* are «o similar that we felt sure the human form 
would show the same development as m Iho monkey The actual ex 
neriment was earned out in the same way Wo first of all fed 8,600 


14 days after the last feed, the second Iced, tnat «e leu lueoc u 
human volunteer ^ ow on this human volunteer we fed 2 010 of these 
infected anopheles It took all day to do it In fact, it took 2 days to 
do it In addition to that, 000 of the anopheles had their salivary 
glands Temovei and these were TOowlated rotraveno-asly into the same 
individual Hero ogam it was taken without a murmur and there were 
apparently completely innocuous effects A piece of the liver from this 
human volunteer was removed on the seventh day by operation, quite a 
large piece, about os big as the end of my thumb— and that again is a 
simple operation It seems to be without my great danger as our espe 

-1 <.inocirtTm TV(p were then able to find the pre 

\modiUTn Gynomols^ 
e certain, but I think 
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CULTIVATION AND METABOLISM OF 
flULAUUL PARASITES * 


Quevtiv M OEi5r\N, Department of Comparative Pathology and 
Tropical Medicine^ Ilarxard Medical School^ Boeton, Mast 

InTiioDucnoN 

III tlio lustory of infectious iliscises, knowledge about the causative 
ftgents Jns flccumuhted fir more slowly than clinical information 
nnd the development of effective tlienpeutic agents Malaria is no 
’ /'• 1 ’ rm was well described, 

nine were known even 
Laveran (1) in 18S0 

• cycle, and methtxls of 

trinsmission, interpretations of the role of the parasite in clinical 
relapsing, and latent milnria could be made 
Prior to the diccorcrj of the parasites, bictcriological methods were 
used in attempts to isolate the agent causing malaria Failure was 
the onlj reward for the efforts, and it was not vnlil the work of Pass 
and Johns (2) m 1912 that a measure of success with cultivation was 

’ 'pi I * e/%«n mil when 

I How 
ack (4) 

* mo 

ling 
ting 

iria, 

was obvious in the character of papers presented in iWa Deiore the 
Third International Congress 

Along with the advances m malariology, great strides were being 
made in biochemistiy Essential methods and tccliniques became 
available that were applicable to studies of bacterial and parasitic 
nutrition and metabolism Hie work of Christophers and Fulton 
(6, 7, 8), ifaier and Coggeshall (9), Velick CI®)» IVendel (H; 
on the respiration of malarial parasites and tho in vitro effects of 
antimalarial drugs started a fniitful trend in malarial research 
» 1 i r* nt f-iclors 


»Tbe work be|we»n Joly 19<3 and Ueceiabw IMS rtrlewed to thU pip»r wM done^ 
collabOMlloa with Dr» i-Hc 0 B«U C B 

Department of BloIoKical Cbealsfry Hsrranl {f«<ll<«f Scbool. and ob^ eoatwrt who^ 
Committee on Medical Kceearch of the 0(B« of SdenttBe and DMelopment 

January 1 1946 the atudlea reviewed im^be^doiie to collaboration ^tn Dr KtiP 
UcKtt ot the Department of Biological Cbemlrtry Harvard Medical School aao u 
graota to aid from the U B Public Healtb Service 
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but our cxpentncnts did slvow that gluco«c and para atninobcntoic 


the jntrrpretation of nutrient requirements. Growth was poor and 
mulljplicition negligible in cultures using a protein free medium. 


(5 times crystallized) vn the ^nthotic medium would supply the 
physical properties or colloidal o<miolic pressure needed by the in- 
tmcclluHr parasite for growth and multiplication This replacement 
technique whereby the parasitized blood was washed free of plasma 
with a modified Kinger’s glucose solution and then re«u«pended in the 
medium plus I percent bovmo albumin provided the method needed 
for nutntional studies With this technique, a systematic study of 
the nutrition of P knoielen becaine possible Studies with other spe 
eies of plasmodia, /• inatyP falciparum nniP were also 

begun 

'fins m vitro studies are extensive, and only a small part of this 
work, can be mentioneil iiete About this time, it was observed that 


in tlift medium showed that the amount was loo low and that it tould 
bo roi«e»l to 8 and 1C niilligniins percent with better rvwjlls The 
higher concentration gave greatly improveil m wtro growth and mul 
tiphcation of P i-icax 


'Tlie opphcationol thi<’ finding to in mto pvperunents with monkeys 
(21) ha^'liown that atiimalson fact, or on diets deficient m methionine, 
control their infections «ponfaneou«ly However, when methionine 
IS j recent m the diet, the infection follows the normal eour< In this 
connection, previous in vivo experiments (tG) with scorbutic monkeys 
ehoweil that P i-noirfeji infcctiom were controlled spontaneously in 
the^ animaU tuggestmg that certain nutrients or Tnetal>oht« might 
bold the key to levels of parasitemia or ho't susceptibility The m 
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T?" “ "P ™tli.onmo and para ammo 

.1 A ? “»«» ot P hu>u:7a, mfrction liare tea 

studiecj, but (bay aro not Mmpletod (83) The data from m vito 
J ind in utro studies sLorr (hat ascorbic add is indirectly essential to 
the metabolism of P knotelm in vivo but not m vitro, and that methio 
nine IS directly e^entinl both m nvo and m vitro for the growth and 
mnltiplicntion of I InoteJesi That tbc«o results are important in 
heipiJig' to evpJain the host pamsite relationship controlling levels of 
parasitemia and course of infection is obi lous 
The above in \ itro techniques Imc been used to compare the specific 
nutrition nnd metabolism of other species of plasmodia P mtax 
require a greater amount and P falciparum, a lesser amount of ammo 
acids than P kiu>v:Usi for m vitro growth (23) Even though P 


and actual destruction of the host red cell by the growth of P cyno 
molgi explain the lower metabolic mto of this parasite is not known 
P falciparum is similar bioohemicilly to P Inoiclen in manv wajs, 
and the two parasites cau=e minimal damage to host cells during 
normal growth TVo are hoping to explain the biochemical afllmties 
of P falciparum, for the small capillaries and the ability of this 
organism to multiply so rapidly m the blood stream during primary 
infection Erom our studies with factors limiting levels of para 
Bitemia m P knowlcsi infections, key metabolites for the growth ond 
muJlipljcation of P falapanim m man apparently exist in the blood 
stream in adequate amounts, or tho parasite can synthesize needed 
rtcttnents from circulating substances aradabfo m plasma 


Table 1 —Com pa ro/lierafei of oiVCOlp$U end retpiration for 4 ipectct of malarial 
peratilee * 



The ability to obtain in vitro growtli and multiplication of plasmodia 
by methods desenbed above, suggested early in our studies that the 
methods might be useful in studying drug action uncomplicated 
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but our experiments did show that glucose and paw aminobcntoic 
acid were essential for growth and that tlie blocl s of substances en 
hanced prowth and multiplication in Titro Further fractionation of 
the blocks was not possible because of the presence of plasma in the 
mixtures beingcultivatcd The maekingelTects of the plaema nullified 
the interpretation of nutrient requirements Growth was poor and 


(6 times crystallized) in the ^nthctic medium would supply tho 
physical properties or colloidal osmotic pressure needed by the in 
traccllular parasite for growth and multiplication This replacement 
technique wliercby tho parasitized blood was washed free of plasma 
With a modified Ilingcr’s glucose solution and then resuspended m the 
medium plus 1 percent boemo albumin provided the method needed 
for nutritional studies With this technique, a systematic study of 
tho nutrition of V knovlm bccamo possible Stud»« with other spe 
Cicsof plasmodia,/* xliaXyP faUiparumtxx^P cjrmjmofj;* were also 
bepun 

nie m vitro studies aro extensive, and only a small part of this 
v>ork can be mentioned here About this time, it was observed that 


cation This was interpreted as a lack of building blocks m tho 
medium for protein sj nthesis Titration of ammo-ncid concentration 


tiphcation of P titu-r 

Experiments with a mixturo of synthetic e^ntnl on 1 none<y»ntnl 
ammo acids gaie results opproximitcly tho simc as those obtained 
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by host factors. Qumine, quinacnne, and Bnlfadiaiine ^ere chosen 
for initial studies (25), but more recently numerous expenments 
hare been performed with the newer antiraalanal drugs (21) 
including chloroquino {SV-T618), SN-1327C (pentaquine), SN-13274 
and paludrine (SN-12837) Comparative in vitro studies have 
been made on the same generation of parasites being cultivated m the 
presence of plasma and with plasma free media Earlier studies 
showed that qumine and quinacnne had a direct and prompt action 


that the parasites require psra ammobcntoic acid for gronth In 
fact, the in vitro effects of sul/adnzine cm be complefelj antagonixed 
bj para aminobenzoic acid Similar m vivo results haie been ob 
tamed by Slnrshall (2C) for Plasmodium lophurae and by Richardson 
ct al (27) for P knoicleii 

The tipe of experiment shown m fable 2 demonstrates the action 


direct addition to cultures, acts more slowly Subcultures have to be 
u«c(! to detect the effects of therapeutic levels lliiis this drug ap 
pears to act similarly to sul fadiazineby interfering with growth Tlie 
inhibition of nuclear (Iniaion as reported b) Fairley (23) anti Dlack 


effects of the drug with those exerted by its degradation products 
SfETABOUSU 


itiimie anoj lielme mosquitoes arc resjionsible for infection when the 
m«ect bites a new host, the stages resulting from invasion of erjthro- 
cvtis nre the prime cause of the morbidity ami mortality caused 1 1 
malaria ho metabolic information la available as jet about the 
nevly discovcrwl tisisiie stages or cnptozoitea of avian and mam 
nialnn phsiuwha, lut the information almut lie metabrlisni of 
a <.xiial stages has increased grealK since the studies of Chri tophers 
and i uUon Metabolic studies have been carried out m various 



G24 


TROPICAL 









/^ *^'''»en.m (c 


y*’ '^i'-'SSs^ "”■«' 

,/<»f 



-«\ “* 

**°rtm ^., ^^wteo /r ^ '*'*«eTe, 

ay,, *“"— Javi" » 


•-.V 

"^’ver.sous^^*' 



V MAIiABlA 


625 


Jaboratonps ivith tlireo species otsunian parasites, Phsntodivm knoio- 
Uti, P tniit and P cymmol^i, three species of aeian parasites, P 
cutfi^mcniim, P Xophurae, and P geihnaceum and tno species of 
human pJasmodia,/* titor and/* falctparum. 

T5ic majority of the studies hare beeo concerned with carbohydrate 
racta^lisro and its inhibition hj aatioiatarial drug®, but certain 
aspects of protein and hpid oietaholism hare been investigated De 
tads of the clicmical and metabolic studies cannot be presented at 
this time NerertheJess, the studies and rKuJts thus far appear to 
follow a general pattern illustrated m the following diagram (fig 2) 



SCHEMATIC WAGRAM 


Pifure 3 .— Aagratn »ei»re»enn/t* |A« Anoien jrwrlA »tui metaMie 
protnitt of erjihtoeyti< itofts of toriout tpoclot of plotmottie tDraien br 
t JacobtoH ) 

In considering the diagram, (ha sequence of events in the growth, 
" ' the piasmodia must 

progressive and the 

Vmscms typps of suspensions hare been 'used for biochemical and 
melabohc studies of plasmodia Suspensions of intact parasitised 
cells and suspensions of free parasites obtained by lahing host cells 
with hemolytic agents such as saponin, distilled water, or red-cell 
antiserum hare been used (l“, 20, W, 31) The development of in 
Vitro cultural mcthoiU which would petroit prolonged growth and 
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multiplication through succcssinc generations pro\ide<l new tools to 
study the metnbohsm of parasites under controlled conditions and 
also to determine the iitiUiation of nutrients by use of chemical and 
bio assaj methods 

Glucose metabolism is highly essential for the life of the malarial 
parasite Comparisons show that P galltnacevm utilizes about 70 
times (31), and P /rrwwrfesi 25 to 75 times (17) more glucose than 
the normal rod cell Tins glucose is utilized to form lactic acid a 
part of which is subsequently oaldl^cd to carbon dioxide and water 
The formation of two molecules of lactic acid from each molecule of 
glucose nnd the partial utilization of the lactate leads to a rapid ac 
cumulation of acid which conditions the life of cultures The inter 
mediate metabolism of glucose through pyruvate appears to act 

* Ir' *t_U rurtV /rkn/in ro 


le 


pounds arc accessory rather than essential nutrients 
In considering the protein metabolism of malarial parasites 
sources of protein are aaailabl© for the relatively rapid growth or 
synthesis of protoplasm by the malarial parasite The hemoglobin 
of the host cell is utilized and amino acids and possibly peptides 
diffuse through tlic cell membrane for synthesis by the parasite into 
protein Hemoglobin metabolism by malarial parasites has been 

’ - - * — ♦ aa^20),andtherei3BgrBeinent 

heraatin and globin by Ibe 
, pigment, and the globin k 

metabolized as a source of ammo acids From the in ntro caltarsi 

j 


acids (25) during the growth of the parasites must al^o lie detivel 
larcelp from the substrate Moulder and Evans (33) demonstrated 

nerlour 


nitrogenous materials will be ot value in rteiecui g ii 
malarial toxins 


dition? 
studies 
13 other 
. ence of 


lalarial toxins . 

Very little is known about lipid metabolism of plasmodia Anaiy^ 
}f parasite substance (25) show a great increase of hpid m the 
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boratones witli tliree species of simian parasites, Flasmoiium h\ov>~ 
K, P inut and P cynomol^i^ three species of arian parasites, P 
xthemcnum P lophvrae, and P gtdlinateuni and tv.o species of 

drnte 
mm 
De 
ed at 

• ar to 

2) 


»c»t«w 

e 

5 ? 





GROWTH AND METASOUSM OF ERYTHROCmC STAGES OF PLASMOOM 
SCHEMATIC OIACRAM 


Fijvre 2 -~Sch«melie diofram reprrtfntmg ihe Jtnoien groteth ait4 mftaboJie 
proeettft o) rrfihrocj^U itagtM of rotiou$ rpettes of piaimoito (Drwn by 
h. ]atob$on ) 


In considenng the dis^m, the seqnence of events in the groirth, 
fiegmentation remrasion and maltiplication of (he plasmodia must 
be visualized The morphological changes are progressive and the 
biochemical and metabolic processes are coupled 
Various types of suspensions have been used for biochemical and 
i!iftsbc}cc of p/asmod/a Sasgtastoas at intact parasitized 

cells and suspensions of free parasites obtained by laking host cells 
with hemolytic agents such as saponin, distilled wafer, or red-cell 
antiserum hare b^n us^d (17, dJ), 30, 31) TTio development of m 
vitro cultural methods which would permit prolong^ growtli and 
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mcnts with the Sfadagascar strain, m which “recnide«cet\ce ’ indi 
cated a renewal of activity •within 8 vsccks of recovery from the pri 
maiy attack, “rclap«=G'’ a renewal withm 8 to 24 weeks, and “recur 
rcnco” a renewal later than 2t weeks, is not practicable for general use 
nor IS it relevant for all strains of P tiioa* Wo agree tliat the term 
“rccnidescence” has n certain u^fnlncss, but we employ it only for tliat 
tj po of relapse •which can best bo explained by the survival of erj thro- 
cytic parasites ■without the necessity of new parasites entering the 
circulation from a fixed 11*500 reservoir We do not feel that it is 
always po%ibIc to distinguish recrudescence, as so dedned, from true 
relapse, because cither may follow primary or secondary episodes of 
parasitemia, and the time elapsing between treatment and renewal 
of activity IS not an unfading entenon 

During the past C years we have studied, under controlled condi 
tiona, over SOO subjects expenmentftlly infected with P max, most of 
them were observed for pcrio<Is of 18 /nonths or more after infection 
Analysis of the relapses in these subjects has led us to several con 
elusions, some dcfimtc and others tentaln e, ns to the influence of the 
strain of parasite, dosage of sporozoites, acquired immunity, and 
specific therapy upon the occurrence and spacing of relapses. In the 
cnaiimg presentation emphasis is placed upon the influeneo of the 
strain of parasite, beca««o of the limitations of space and because 
the evidence supporting its relatiio importance is most complete 

IvTLimNCE OF StRAIA OF PaJMSJTB 

A striking characteristic of aivax malaria is its tendency to de 
layed primary attacks and delayed relapses occurring C to 13 months 
after infection One of the first experiments aimed at proving the 
“mosquito theory * of malaria transmission illustrates this phenotn 
enon In 1000 Sir Patrick Manson, carrying out transmission studies 
in what he termed a “dramatic and crucial manner,” arranged to bare 
vivax infected mosquitoes brought from Italy to London One of 
several volunteers bitten by these mosquitoes was P Tlnirbum llan 
son. Sir Patrick’s 23 year old son The younger Sfanson dci eloped 
primary malaria after about 2 weeks and was given quinine He r^ 
maijied on normal health until 9 inonths later when, while in Scotland 
he had a typical relapse which he hjm=elf reported jd some det^ 
ISQI-I AruJther volunteer in the «am6 pioneer period 
a Slajor Fearnside, reported (1903) a similar person'll expenence 

Tliese early isolated reports of 8 and 9 month mtemls 


of MV’vx malaria in many countnes Ilackett 'J' ‘ 

Kikuth (1943), and Shut© (1916), as well as others, emphasize! tiie 
importance of this characteristic Hackett pointed out how it p^ 
vided an explanation both for spring malaria and for tb© overwm 
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jndjg’enous to tlus country The other, tJie CJicsson, was obtained 
from a soldier recently returned from New Guinea (Ehrman, Ellis, 
and Youn", 1045) . In our studies, these two strains have consistently 
maintained dissimilar relapse characteristics 
Our experience with the St Elizabeth strain of P. tivax is derived 
from the study of 180 experimentally infected white males All 
infections were induced by the bites of infected Anopheles qvad 
rtmaculatua mosquitoes ; the first 75 subjects received 2 to 17 infective 
bites per man; tlic hst 105, 10 infected bites per man Infections 
were begun at all seasons of the year 
Tlio attacks of malaria m tliesc subjects occurred in two clearly 
demarcated time periods relative to exposure, as shown by the tunes 



wceoi '"OM cic*osu«c ONSET or attack 


Tigure — Ss Elisabeth tlrain rlrax malartat 36S acute attach* arrangeJ h} 
lime of on*et after eepoture to moiqunoe* 


of onset of 3C8 attacks (fig 1) Those attacks that appeared duri^ 
the first 2 months were (1) early primary attacks in unprotect^ 
subjects and in subjects given inadequate suppressive or prophylactic 
regimens; and (2) a small number of early relapses that followed 
therapy of early primary attacks witli inadequate dosages of quinine 
or similar drugs The second group of attacks, those that appeared 
6 to 14 months after exposure, were (1) delayed primary attacks, 
most of ' ‘ 

early act . ntf. 

therap 
lowed 
The pr 

etal (1930) for the Madagascar stnun 
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were inletruptcd by Ireatment. actnitj cams to an end aftw abont 
li or 15 Tuontivs 

mcluded the followvne 

* • I 


oi ifite erj-throcytic parasitemia; (4) allowing late attacks to go nn 
troitcd resvilts m “ct cral months of remittent and intermittent patent 
parasitemia, tho final termmatioti of wlvv^h is often Kter than in in 



divjduals in whom each late attack is treated; and (5) the infection 
can be cured with pentnquinc, an 8 ammoquinohno derivative, given 
with quinine either during the early attack, during latency or during 
the first lata attack. 

The activity pattern of the St Elisabeth strain can best be ex 
plained by postulating a relatively short period between 7 and 14 days 
after exposure during whidi cell invading parasites enter the 
Circulation, then a long periofl of many months when the fixed tisus 
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exce?sno alco)iol intact?, ]n}ect)ons of epinephrine, etc will make 
latent malaria become oiert, there is a dearth of controlled evidence 
Bianco et al (lOlT) •wore unable to induce relap-scs bj a lariety of 
such means In the planning and appraising of experiments ^ir 
ing upon tins problem, a distinction sliouhl bo made between ( 1 ) 
relapses witbm a few hours after the insult, which hy necessity would 
have to bo espluncd by a redistribution of already existing erytljro 
cytic parasites, and (2) relapses at longer intervals after the stimulus, 
wliich could be explained b> tho disturbance of an immune bamer 
against subpatent cry throcytic infection or by emergence of parasites 
from an c\o erythrocytic site 

StnmARy ano Cosctnsiovs 

In the study of over 300 experimental sporozoite induced virax 
infections wo found that two strains of P iii/w, tlie St Eluabelh 
and the Chesson, have strikingly different relapse patterns lie 
also obtained evidence, of varying degrees of conclustvenesa, that the 
dosage of sporozoites, the acquisition of acquired jinmimity and the 
nature of the drug u«c<l in therapy sipiificantly affect the spacing 
and the probability of relapses The importance of these variables, 
even within the confines of a standardized experiment, helps to esplam 
the bewildering complexity of group relapse clnracteristica of natural 
mal'ina and Uliistmte why alternate case controls and prolonged 
periods of observations are necessary IR ®11 comparative studies of 
drugs and relapse rales 
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Al^^ocI^^Ho^ous malaru in Austria 

H M JirmiAn, ImMutc of Hygiene, Oraz 


OutbrPiks nnd isolated cisos of autocbtbonous makna seem to hate 
ommctl loiy ago in tlie temtorj of pre^nt Austria It is known, 
for instance, that m the Damilxj marshes and in the Jlarchfeld plain 
east of Vhenna tlierc norc &c\ere outbreaks of malaria in the middle 
of tlie last contiirj (G) In the southern part of Stjria a big pond 
gening for in-sciculturc had to be drained in IBSO in connection with 
the appearance of febrile disea«cs nlnch occiimd among the local 
popnhtion (5) 

In the first IS^earsof the twentieth century only isolated ca«es were 
repoitod and malaria seoinwl to he a rare disease here, but it should 
bo mentioned th it malaria has been classed as a notifiable disease only 
since 1924 

After the first orld War there was a sudden nee of cases among 
tho Viennese cuihan population iti coniiccUort mth the return of 
numerous soldiers and jinsoncrs of war from the Balkan and Eastern 
fronts Tims 3 717 cases were regi«tertd in Vienna m 1910 

Most of these caeos were, of course, not autochthonous but were 
introduced from endemic malaria foci aouth and east of Austna 
Although local auophehne mosquitoes had been infected and h'd 
undoubt edU jnoduced some new autochthonous cases, the malana 
subsided rapully during the follotving jears, when tho incidence of 
this disease was reduced again to a few sporadic casas per annum 

The Thret Toci iv SorjrntKH Aim EASTEim Sttma 

• * ^ 1 t tVnwfi « 


County where, altogether, 9T cases were registered ilost ot uiese 
cases occurred during the years 1937-3!> Anticpideimc measures 
were tal en on a larger scale (drainage of some ponds, inspection of 
houses, and treatment of all pabenls) Tims the outbreak subside 
rapidly Since 1940, only sporadic cases have been reported, nud 
after 1943 no more cases were reported 
The basin of Ariifcls Ins a very warm climate and is meteorologirahj 
regarded as a aerothermic island (5) It is about 300 meters above 
sea level . 

sovth of Onaz — On the other hand, two new foci W 
came active after 1940 near Gra* A Email one in the valley of t e 
rjT-er Raab near ICirchbach, and a bigger one quite near to tlie capital 
of Styna around tho KaiserwaU (Emperor’s Forest) a distance oi 
G40 
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and Viennese Forest) but also jn the suburbs inside of the \ lenna city 
district A bifurcatus and A mgnpes arc encountered here as 
although not in such an abundant quantity (3) 

Lnvirom of St Poelten — Another, but smaller, outbreak of tertian 
malaria occurred in the same jear independently m the westem part 
of Lower Austna near St PocUen, m some villages Altogether 16 
cases, all of local infection, were admitted and investigated in the 
town hospital of St Poelten (about 40 miles west of Vienna) The 
1 illages from wlucli the cases were reported are situated along the 
valley of the river Traiscn at an altitude between 200 and 300 meters 
above sea lc^cl 

TJerEB Austria 

S ear Gmunden City — Tt» m*" ’^lasmod- 

turn vnax^ was observe district 

near Gmunden city , ^ ear (4) 

The disease arose from a I „ 4U4- «n.t on uie northern slope of the town 
where numerous wounded and sick soldiers were '■* 

them bad come from **■ ■ 

1 * 1 ’ 


1 

j e .-v u uiiiue 4’)0 meters above sea level 

The fomation of new endemic foci of tertian majana in Austria 
during the last few j ears has been cause<l partly by immigration of 
numerous earners of gametocytes of Ptasmcdium tiiaar, and is partly 
duo to the uncommon meteorological conditions during the last sum 
mers, especially dunng the spring and summer of 194C The eitra 
ordinarily lugh temperature dunng the three last summers (1545-47) 
has been very favorable for tlie development of the sexual phase of 
the Plasmodium viiox in the local Anopheles maathpenms [messeae 
and/or typicus) 

Thanl^ *’ 
imprcgnati 
March D 
and it can t 

their infect ^ ^ ne wi/iur time 

This fact gives us reason to hope that the mentioned and at present 
still active ioci of malaria wiH again gradually subside when the 
climatic conditions return to normal and all patients are brought under 
control 

On the other hand, it lias to be taken into consideration that very 
protracted incnbnt nn -* *■ I 

an 
ne, 

qI ^ ^ ^ u cj-cape control and treatment 
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TAursday^ A/ay IS— 2 to i:SO p m 
Departmental Auditorium, Main Edl 

TIIE A^OPIIELINE VECTORS OF MALARIA OF THE WORLD 

^ViLLjASt H "W. Koirr, Dhinon of Tropical Diseases, National In- 
stitute of Ilealth, United States Pidilic Health Service, Bethesda, 
Aid. 


At the present time, more than 200 species ond subspecies of onoph 
ehncs are known throughout the world. Kfore than 50 of these 
are important vectors of malaria In a brief paper, it is obviously 
impossible to consider each species separately. Reference is therefore 


criteria of vector ability, and the methods of dclenninmg it are dis 
cussed Tlic important vector species, their distribution, and refer 


105 species and subspecies, as known in 1026, is given Four years 
later a second paper (Covell, 1031) reviewed tho nork done in the 

» •* t 

tho errors in these, and in other later articles Weyer lists 46 danger 
ous 1 ectors and 24 relatively unimportant carriers 
Since 1940, stimulated by the need for information caused by World 
IVar n, a number of papers have appeared dealing with anophelme 
taxonomy, vector abilities, and distribution Simmons and Aitken 
(1042), in The Anophehne Mosquitoes of the Northern Half of the 
Western Hemisphere and of the Philippine Islands, give data on nflt 
ural and artificial infections in the species of these areas Farner 


and Mackerras (1947) cover the vectors of tho Australasian region 
644 
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sepirnblo on cpg characters; otherwise tho> are practically indis 
tinpiiishablc Ihese kinds ditTcr in choice of breeding place, avidity 
for human blood, seTual behavior, and in malaria transmission They 
are furtlicr separated by sterility barriers, sometimes complete, some 
times sho ’ ’ ’ ' • . . > , . 

question 
Bates (If , , 

status The matter is also discussed by Iluxlon (lOdS), who mentions 
other examples Ho says, “Our comprehension of a ‘species’ is under 
going continual extension and becoming more and more difficult to 
define. IVe might well bo adriscd to record the facts and refrain from 
making furtlicr categories or definitions” Evans (1938) also dis 
cusses the subject ns applied to mosquitoes and arrives at pessimistic 
conclusions with regard to its impact on classical taxonomy Species 
complexes recently worked out nro tho macuhpennis complex of the 
western part of the United States (Aitken 1945), the tarsvnaculalvt 
complex of Central and South America (Ilozeboom and Gabaldon 



for tho « • ' 

IS ono 

on any of the usually accepted morphological cliaroctcrs, but whicu 
differs in its ecology, food preferences, and, in Anopheles, in iM 
ability to transmit malaria Some examples of such races are the 

■ • . I t-U n'hli'h 


Other similar instances have been noted m India by Senior ninw 
(1047). Tho taxonomist can offer no assistance in such cases, as the 
factors entering into the formation of such races belong to the field 
of genetics and physiology 

Determining sector abihty—Tho most usual method of incnmi 
natmg a species as a rector js dissection to ascertain whether it is 
infected with malana Tlio published data, even for tho same specie, 
are often contradictory Several factors may influence the results. 
Often it IS not stated wlicther stomachs only, or salivary glands only, 
or both, were fou 
found in a dry oi 

humid or warm i ' • 


should be noted, 


•articularly m epidcmicb, w*** 
The place of capture of the 
as those taken in houses are 
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Eiperimental infections are not now used so much as formerly, 
and less emphasis is placed on the results of such infections They 
may show variations in the susceptibility of different species, and 
should always be made with a good vector as a control, to elimmato 
the effect of possible variations in infectivity of the gametocytes 
Experimental infections cannot diow the natural capabilities of a 
species, as other factors maj be of more significance 
Cntena of tector ability — ^Various criteria of vector ability have 
been used Rice and Barber (1037) critically examined the factors 
invohed Susceptibility to malaria infection, attraction to man, 
occurrence in houses, and a relatively high rate of salivary gland 
infection have been held to be evidence of vector ability But these 
authors stated that no single one of these criteria is sufficient to m 
criminate a species On tJie basis of their studies m Greece, they 


luauua laie in ^ ynaioenats is nigiuy atiructea to man, 

but has a low sporozoite index, and is not found frequently in dwell 
mgs It 13 oble to maintain only a low malaria endemicity Some 
epecica are easy to incriminate, as was A yambtae in its invasion of 
northeastern Brazil for it satisfied all the cntena In certain other 
circumstances, incrimination is ea^, ns in the plateau region of central 
Mexico, where A pstudopuwUpennts is the only species present in 
an area of endemic malaria Many other cases are difficult to estab 
lish and requite long study over a period of years. The parasite 
index of infants may bo of use, if the abundance of several possible 
carriers vanes from year to year, or in locality, or in season of year 
TIio infant parasite rate can bo correlated with the abundance of the 
suspected vector Spleen and blood suraejs, even when made through 
out the year, do not always indicate the vector species Malaria may 
be due to a species not common at the time of the survey, while an 
other species may be common then, but is not the carrier The true 
vector may have been abundant some montlis or years before, and 
th - 

III ■ 

I’nmary and tecondary lectors — ^Anophelines as vectors fall into 
two classes. Tlie first contains those species universally knonn to be 
dangerous wherever found Tliero arc probably not more than 15 


m ims category Ihe second class consists of species which are 
ordinarily innocuous but which under certain conditions may become 
vectors These recondary vectors mna be important, fir«t, because 
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1 — The Anophehne teetort of the tcorM, e/e— Contloued 
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Table 1 — The Ano;>heline vecior« 0/ Jhc tcoria etc —Continued 
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ACTIVE AND PASSIVE DISPERSION OP ANOPIIELINE SPECIES 


A li Adptnct pyofess&T of the Department oj PaT(i- 

aitohgy of the Faculty of Uygiene and Public Ileatth of the Vm 
versity of Sao Paulo, Brazil 


By dispersion of an anophehne species is understood the phenom 
enon of its dissemination m a given area, which can be duo to seasonal 
meteorological factors, or to ilsitiMsion of a new territory resulting 
from artificial conditions created therein, or to transportation facih 
tics evolved from the rapid modem meins of locomotion Tins being 
tlio ca^c, dispersion should be considered active or passive and can 
be studied under the following headings 
(1) Active dispersion 

Dispersion by flight 

Dispersion by propagation from breeding place to breeding 
place 

(D) Passive dispersion 

Dispersion of anophehnes in the aquatic stages. 

Dispersion of adult anoplielines 
Active dispersion by flight 

As early as the beginning of this century dispersion by flight at 
tracted flio attention of several authors, such as James (WOS), Boss 
(1005), Stephens and Christophers (JOOC) and others, who usually 
calciilntecl flight capacity by measiiring the distance between sites 
of adult captures and the nearest breeding places or by determining 
the maximum distance between breeding places and localities in 
which cases of malaria were found Such a procedure is called the 
' ’ * range Another procedure 

ised for the first time by 
/ , (1016) m Panama. They 

released A albimanua A farsimaculaius ajuosofis)^ which 


( 


attempt to find resting places where fcbeir ovaries can matuie. oaiu j 
believes that this flight takes place before the first blood meal Such 
flights sometimes occasion large mass removals and have an impsr 

' iTneanthotUlnatMeatoProf J O niyMforttetrw»l«ionofeSl»»rUete 

into Enells^ 
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protected in areas reached the anophelino vectors during years 
more favorable for propagaUon. In relation to A. darlingi ive ob 
sened m Arnraquara, Sao Paulo, Brazil, that the DBT-residual 
spraying of houses docs not diminish the production of larvae in the 
nearby breeding places. TIio same has been noted by Dr. A. Vargas 
(personal communication) in regard to A. darlingi m Bibeirao das 
liSges, in Bio do Janeiro. 

The literature on anophelinc dispersion is vast Eyles (1944) made 
an extensive review of this subject based on practically all important 
papers up to that time. IVo condensed his data in table 1 and added 
some of our own, mainly from publications subsequent to his mono- 
graph. A summary of the more important items from the latter are 


”” ’ #1.., ftKeorvofion meCflofl 

. . f • • ■ ■ l/n?twere 

* ■• • • . ' • • were cap- 

tured. In certain cases, hotrever, ho noted that the nearest breed- 
ing places were located at 1.0, 1 5, and 2.0 kilometers away (065, 
0.04, and 1.25 miles). 

Coutinho (1042) capturedat Jacarepagud, Sfafeof RiodeJanelro, 
• • • • » • « . . — j -V Tjumbere 

ireedmg 

letween. 

ilecently Dr. Correa and his collaborators (Correa et ai , i948) in 
experiments made with mosquitoes stained with methylene blue, and 


had been caught in houses and stainea wiiii uiouze powu^*, - 
captured 21 of those stained specimens on the island in the next few 

^'vargas (1928) controlled malaria transmitted by A. tarsmaculat^ 
(=A. aqtia^alis) m a camp of more than 5,000 persons working at a 
hydroelectric plant at Cubatao, Sao Paulo, by clearing a 500 meter 
belt of vegetation and breeding places Gillette (1946), by placing 
dawn traps spaced at intervals of half a mile from the breeding places, 
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In T\^orl(l "War II disporsion b> propagation was frequently 
observed when new conditions were created, such as emergency roads 
deforestation bomb craters, and abandoned foxholes These provided 
many breeding places for nnophclmes as Perry (I04C) and Oman 
and Christensen (1917) noted in the South Pacific Dispersion by 
propagation was also observed in tho spreading of A ffOTTiim over 
the norlhcTst of Brazil as described by Shannon (1932) Barber 
(1940), and Soper and ilson (1943) Cova Garcia (1943) described 
tho dispersion which A darhngt and A albirtuinus have made into 
tho Vcnczuclnn hinterland spreading on recent geological formations 
and avoiding the eocene and older formation Lewis (1944) believes 
that the A gamhiaf intro<luction into Wadi Haifa, in Anglo Egyptian 
Sudan, was carried out by propagation and not by land vehicles 
or boats 

Komp (J940) descnlxa! tlio occurrence of A darhngt m BntisJj 
Honduras and Guatemala Tho fact (hat this species was never found 
in other Central Ainencan countries north of Panama leads to the 
hypothesis of a long distance migration of this anophclme Further 
research must bo earned out m order to eJan/y this problem 

pASSivx DisrER«ioN or AsoniELiMis in the Aqdatio Stvoes 

The passive dispersion of nnophclines in (ho aquatic stages is ef 
fcctodby natural moans such as Hoods and cloud bursts Dr 0 Silva 


Vargas (1948) found larvae of A darlingt in a «mall lloodeci nui 
margin which ^ 

IS also brought 

we frequently ' 

Larvae can 


Passive Dismisiov or Adult Anopheline 

This mode ot dispersion is effected by land aquatic and air trans 
port In an era in which the means of locomotion have become in 
creasingly rapid and cover a wider radius, the importance of passive 

J < — Vn nfil tn Rnrtther IS irTcat 


mosquito transportation iii trains and other vehicles 1 hibault ( l*iio) 
noted that A tpiadnmaculatus traveled 40 miles in a carriage Eyles 
(1945) mentions this species as traveling 100 miles in an automobile 
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ob«erTed that this species, in Tnmdad, could fly 4 8 kilometers (3 0 
miles} A OBvaldot fleiv only half a mile from its breeding places 
(600 meters) 

The species of Kertctzia seem to hare a short flight range Pr 
Correa (personal communication) found the breeding places of A 
cruzi mbromeliads 50 meters distant from the bouses in which infected 
specimens were pro> lously captured by him at Serra do Mar 
As to the otlier species, recent publications confirm the data of 
previous authors. Shapiro ct al (X9t4) and Bussell et al (1944) 
studied the effect of wmd on dispersion of anophclines, Prosdova 
(lOll), Smctaiiina (1942), Daggy (1915), and Eylcs and Bi«hop 
(1916) studied dispersion over channels, rivers, or the sea, Daggy 
(1915), Prosdova (1911), Ivanova (1942), and Shapiro et al (1914) 
studied flight range by several methods 
The data are summanznl in table 1, which gives flight range of 
anophehnes of the world Host of tliesc data were taken from Eyles 
(1944) Since a largo number of publications cited by him were not 
accessible to the writer, the origin of such references is given in the 
bibliography 

Acmx Disreitsiov bt Pnorao mov 
Propagation from breeding place to breeding place is the principal 
mode of di«persion of anopbclme species “in natura.” and is directly 
influenced by all of the factors involved m the flight capacity of 
anophelines Its importance as a mode of dispersion is relatively 


hig 


limits of an area to be controlled 

' jally lias a 

frequently 
by Gricco 

(1943) and also ob«crTcd by the author, which occurred in the neigh 
borhood of the city of Sao Paulo, m 1941, where malaria had never 


abundant Tt « eimn 


*oL 1- 
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nblo to reproduce normally Insect transportation by aircraft lu 
also been Stu ’ ” - “ ‘ TT ims and Dresse 

(l!}35),Macl . 033), and Whi 

held (1030), 

prc •* I 

wh 

planes arnnng at Itecifc, Natal, Fortile^a, and Bel^ airfields w 
0 17 per plane in 1043, dropped to 0 001 in 1044, and to 0 OOOG in 194 
during winch period the total numbers of planes inspected were 1,55 
2,628, and 4,050, respectwely 'With the constant improTement i 
insecticides, even better results may be expected Despite this fac 
anation continues to bo a potential mode of insect transportatio 
from one region to another throughout the world Soper and Wilso 
(1043) Call attention to certain difficulties m plane mosquito centre 
Miller ct al (1047) state that only 10 percent of the insects preser 
m planes are found by the inspectors In considering the number t 
mosquitoes found in all planes at North American airports and co 
reeling for this 00-percent deficiency, they considered it a possibilif 
that 10 to S3 anophclmes might hare landed in the United State 
They believe that such a number is not dangerous, due to local chmst; 
conditions and airport sanitation measures We feel that such fad 
demonstrati « ’ ’ * * *'■ 

rcgionsoft 
of tropical 

during war time For this reason we believe that maximum importanc 
should bo attached to the international agreements concerning aircral 
insect control, wherein obbgations and responsibilities are clearl 
defined 

Table 2 contains a list of anophclmes found m planes arriving a 
airports of several countries, and is compiled from data available t 
the writer Whitfield’s bibliography was extensively used as sourc 
material 


Table 1 — Borne dataontUghtranoeot theanopheUnetof the world 
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In Brazil, Coutinho and Femz (194C) captured 095 atioplielincs 
specimens (among them threo it rfarfinji, ono ot v:h«U vtvfc'.tcd) 
jnsidc night trains in llinas Gerais» dunng a 4 months penod of ob- 
serration Soper and Wil'^n (1945) refer to il jomiiar and A yj- 
torhynchiu species found in telijclcs inspected at the border of the 
gambiae invasion area Beane (lOtT) found A darlingx in trams, 
autos, eanoes, and ships in Amazonis 
Xfost authors consider that 4 gambtat was introduced into Brazil 
by rapid postal steamers (ari'os) \ebich tooh less than 4 dais to 
trarcl from Dakar to Natal In furor of this opinion thcro is the 
strong argument that irhcn Shannon first found A gambitu its foci 
were shout 500 meters from tiie place wlier® the sri‘'Oi docked, nhilst 
the airfield was a few kilometers distant, making it improbable that 
gambine came m the few airplanes which had crossed the Athntic 
prior to that time e, » e . — » 1 1 .t . . » ' 


, A ui, .00 <Hiii 0 lioiii vaiio, u uiniu. ipiiuniic uuicu 

I >1 1 . f ... . (ntiniial report for 1915 

' ' ‘ * ision was quite probably 

giTsOy incmsed during 
the war Lewis (1912) stated that the northern limit of this species 

...n j Tf t/ .1 < »• W 


dcreloproent of A pambuje, and the human popnhlion is at the 
tno=t sparse \pcrsonal communication to the writer bj Dr 1' L. 
Soper) This species was eradicated in Esjpt by cooperation between 


«l m«ects, rectors of di«ca«o and pr<l« by aircraft Since tbit lime 
many pipers have been published cn this subject Gnfiitts and GnI 
fitta ttOtV) aViowed that live Atifft atgyp'i conll be tran«poHed 
great distances m airplanes. SicC et al made identical olver 

\alioni of^l *7«mf>i/}4» tniwporlfd by airplane from French btuian 
to Mar«cine The«e mo-f^mioes amT«l in gooil condition and were 



6G4 TKOPICAli MEDICINE AND MALARIA 

Table 1 —Some data on flight range of the anophcUn€$ of the teorti—Contloned 
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TABii 1— So»n« data on flight rangeoffheanophtllrift of the worM— Continued 
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Taka 2._s„„e or, cocpialna foM lo oirplaoes „ Uforcnt atrfou, of 
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Some data on ®”®^*^^*"** airplane* at different airitetdi of 
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portance is greater now probably tlian crer I am gla3 to say the 
1 rcnch authorities are truly awar© of the importance of increased 
traffic by air and truck across the Sahara 
Dr bA\Dvi-ut llADWAn (Fgypt) I should like to cmphasizo some 
points about the passive transportation of mosquitoes in eradication 
campaigns It seems to me that attention is mainly concentrated on 
acnal transport of mosquitoes One can readily understand that; 
however, one should not ignore water transport of insects by boats, 
which is also very important and more difficult to control In the in 
vasion of Gambiae to Brazil or Egypt, it is almost certain that water 
transport by boats was the means taken for the invasion 
There is another very important point which was raised by the 
paper, and that is the passive transportation of mosquitoes by wind 
There is positive eiidcncc from the Gambiae eradication campaign 
m Egypt, that mosquitoes could be transported by wind for a dis- 
tance of over 70 kilometers Thus in undertaking eradication cam 
paigns it IS worthy of consideration to study the wind tran«porta- 


some elaborate piece of work. 
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rozoites in the infected spccimenSf find the tnamtonance of Tinilence 
through continued mnn tno®quito passages. 

P max malarias from the tropical war rones were brought into 
the Uniteil btates hj reluming troops Wo teisted the infectiMtj 
of the«o exotic malarias to American anophelmes. Anopheles qaadn 
was ciioscn ns (he standard testing species 
It was found that virnx mahriis originating m the areas of the 
Southwest I’acific, ifcditerranean, Liberia, China Burma India thea 
ter, and the Caribbean all infected A giuidnmacvlattts (Young et al , 
194C, 1948) Some of the feedings on malarias from Guadalcanal, 
hew Guinea and the ■Mediterranean areas showed 100 percent of the 
mosquitoes infi'Cted One lot of mo^uitoes fed upon a max malaria 
patient from the China Burma India area showed 94 percent infected 


jwwcnt of tylOC mosquitoes and 129 I’aciGc cases infected 29 9 percent 
of 4 920 mosquitoes (Young et al , 1948) 

Malarias from the Caribbean and Liberian areas did not give as 
high a maximum infectiaitj or as high an oacr ell infection mte, 
but ns (nl^ fcaen ea«es were esjio^l to mosquitoes, this comparison 
ms> not W aahd It )s quite hCel> that mosquitoes were not fed at 
nn optimum time 

llie aboie findings relate to mosquitoes inficted b> clinical relaps 
iiig patients A quadnmaculatut were foil nl<o on patients showing 
osjmj tomatic psrtt«itemta« In these patients the parasites were 
jiresent but tiol in quantities suHicient to produce symptoms Also, 
the ganictoejtes were fewer than in the clinical relajising patients 
who had higher total parasite counts 
Of 2 0 19 mosquitoes fw4 upon tbe asymptomatic patients, 11 6 per 
cent were infected (bjlcs et al, 1'*I8) The aiernge number of 
oocjsts per infecteil pit was 148 Tlic results with malarias from 
the I’acific and the Medilcmnean areas were similar 
Tliat the low giaule parasitemias infected mosquitoes is anotlier 
in lication that I qmidnmaevtatus Was a \ery favorable lio«t to the 
foreign malarias, 

Tlio inlinsita of infection in tho indnidual nio'<piitoe«, mz, the 


iiiaianas from eacli major area tested, viz South Pacific, Caribbean, 
Mialitcrranean, and Cliina Burma India theater, produced heavy in 
fcctions m tlie mcequifoes. 

The infecteil mosquitoes usually showed comparable densities of 
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possibly prevent, tbe establisJanemfc of new strains oi nial'vTia in ^ari 
ous parts of the world 

c 

^he moscvmto used os a standard ^uld ba preferably^an important 


ofd" « t ^ 

rrei 

wt 

cen 

opn 

spo 

tiWe provided that normnl infections develop in nearly all of the epeci 


SmuiAiir AMO CohCLVSioss 

As a result of studies just before and during World War II, the 
tnowledge of the ability of anophelines to transmit exotic malarias 
was increased 

Tr. T *1. r» » 

to 

n 

taui maiaria > ecteirs aticl m general appeared to show a more selective 
sector parasite adaptation 

There is still much essential information lacking on the adaptabil 
ity of malaria parasites to vectors of different regions Such toowl 
edge would be of particular importanco m the event of large scale 
migrations of peoples between or from malanous areas 
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TIIE BIONOWCS OF TWO IMPORTANT MALARIA 
VECTORS IN OHNA 

Y Cho^, Malana Zoitfraiory, National Institute of Healthy 
hlinistry of Health, Nanking, China 

Up to tbe present, 38 species and varieties of anophehne mosquitos 
ire been reported in Lhir '* 

d distribution m Cbina 

)41, Sweet et al , 1942, , 

uted in an ippendii Two species, Anopheles minimus and A 
yrcanus sinensis, are considered of greatest importance in malaria 
ansmission in the hilly regions of South China and in the plains 
f Central Cliina, respectively A pyponensis candidiensis may be 
E secondarj importance as a malaria lector in the hilly region of 
China, A pattont m the hilly regions of North China, A macidi 
enms (I alropanims) m Heilungkiang (Manchuria), _ and A 
jcharott in S’ ’ ' • r" 

nportance ir 

The presen . , 

ectors, A minimus and A hyreanvs sinensis. 

BIo^oirICfl OF “ANOrncLEs MtNntos” 

This domestic species prefers to rest by dutime m dark shelters 
n human dwellings they are usually found inside end behind the 


pecies was observed entirely in cowsheds in Chungking 
It is the predominant species in fcioulh China Tliere are two peaks 
>f adult dcnsitj in a * O '* mber and 

he lesser in May Jun • ■ when the 

omperature becomes i numbers 

" ‘ * mams more 

ofall during 
from their 


.ivia lu luamwinuig a low density of adults during August In Sep 
ember the light autumn rains and other climatic conditions favor an 
mcrca«e of minimus density, so this speaes roaches its climax in 
Oc^ber November No hibernation occurs in subtropical regions such 
is Southwest Tunnan and South Taiwan (Formosa), while in the 
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■nm CONTROL OF BROMEUAD SIALARU IN TRINTOAD, 
BRITISH WEST INDIES 

Dr H P. S Giixette, MaJanoIoptst, Ualana Division^ Health De 
parim^ntf Tnmdad and Tolaffo 

Do\vtv 3 and Pittcndngh use the term ‘ bromelmd malaria” to cover 
cases mhere the rector is bromeUcolous, as it emphasizes the unity of 
these cases m the uniiiucncs of the control problems that arc pre 
sented An important phase of the present work of the Slalana 
Division of the Health Department of Trinidad and Tobago is the 
control of this bromeliad malana 
An excellent and adequate historical i^sumd of the investigations 
incriminating members of the subgenns Kertesua as vectors of makna 
IS to be found in “A Malaria Survey of Trinidad and Tobago”, and 
“Bromeliad Malaria in Tnmdad ” AUliougli V W Unch, a Trim 
dad entomologist of considerable local renown, hrst thought that A 
lellator (D and K ) might bo the cause of mahrn upon the cacao 
and other plantations in Trinidad, it was left to Rozeboom and i«ird 
and Downs, Gillette and Shannon finally to incnmmatc tins mosquito 
One of the most stroking features of the bromeliad mahria situation 
m Trinidad is the overwhelming importance of A hetlaior as the 
vector species This mosquito is one of at least four species of the 
Bubgenus Kerteszia known to occur m Tnmdad A anoplut and A 
{Hertessio) sp are rare, but A homuncvlxn is also common m the 
forested areas. The cacao estates m Tnmdad ore the forest type 
that differ markedly from the natural seasonal and rain forests of 
tlio island m their open structure, brought about by tlie wide and 
• " - ' which permits 

0 the very tops 
ultnated cacao 

^ »i -''‘•'otoA aomuncvlua but are 

cnmcntal work has shown a 
lution on tho forest of these 
dimatie conditions ranging 
de of the forest floor to the 


drvness of the forest canopy to tho humW couuuiona ol u « x.. ^ . 
Ti,n nann tree is itself of the lower strata of Bam Forest, 


te31es are planted throughout tne caeio -o iv .v, tv w ^ „ vmg 

medium shade over the enUre plantation Due to the construction 
of tha cacao forest m which the deodnons immortelle is so rcgnlarly 




-ri ~ _ 

T>°°- n. c T' 

>■.?"•;/». c,."^to„„ 

^flo, y J j ^a,. .-fu s ii ^ Joa, ^ ^at ar , 

tv, " a,^« iai, s 

"■“C6ln^*^l9,, «S^J035 









690 

d 


„ .OT 


fj 
Ue 

. he 

SKW™ *'30 to WO ““'f he^rft, wtO'- ““f Jt« SPI*'? “ T IS 
. \^ atfay of 

“"?!w So,000 a«« °^,l.e <‘«'”?!l. ot tU V !”?'' 


V UAliMUA^ 


689 


such practices was made 

pur. * „ 1 *1 _ 


With a «ew to thejr modification In the 

^UT. _ - 1 -3 ip - ^ 5 C.. T 


plantations on the Paria peninsula of Venezuela are shaded by Te 
coma jietiiaphjUa (pmk pom) which ta notideciduous and extremely 
leafy Bromeliacls do not grow to any extent on these trees, also 
.ibundantm Trinidad A sumy of trees that could be used for shade 
and yet not be suitable for bromcliads reveals that, generally, non 


flto the falling of heavy limbs and eaen trees on the cacao trees below 
The immortelle is very madily 8ub)ect to a fungus infection {Colas 
ttlbe stnispora) and, being rather brittle, can be thrown down by high 
winds Three possibilities ar« stressed in our discussion t»f new and 
unproved cultural practices 

(1) The use of an evergreen tree with a heavier canopy than the 
deciduous immortelle a«ed at present 

(2) The complete abandonment of shade trees and the adoption of 
a B}stein of close planting with windbreaks 

(3) The rapid rotation of immortelles on existing estates so as not 
to allow individual trees sufliaent time to become seriously infested 
with broBieliads 

The Department of Agriculture has been eipenaientmg to find new 
shade trees for cacao, and Thorold, in a preliminary paper, reports 
that there is considerable promise of so doing 

The introduction of new cultural practices is alwajs a matter of 
extreme difficulty The prejudices of the peasant proprietors are not 
easily oiercorae The Govemment of Trinidad and Tobago has 
launched a Cacao Behabibtation Scheme, and some small eSort is 
being made to encourage a new method of close planting by offering a 
higher subsidy than for rchabjlitalion on the old system 

In any case, such a method of control, though the ideal method, is 
an extremely long range project highly dependent on the economic 

stability of carqn in *>.0 

be devotee 
The beha 
measures 
was not p< 
dispersal* 

oirrhetd u, „i„ukii«u iim.ii i urtnermore, the ap 

plication of such lamcides would hart? to bo done often, particularly 







(„\ There aro andA®*^^" ,i shady nd in secondary 

mmm. 


,»i>a's“""^ 

rciSiiSsiSSwsirBs 

S'CPt", CS''*C, , 

:6S:£fe-SE;Si:-“Ss-‘“'-“"‘‘ 

S5S?SsSs3£gS 




EXPEni’VIENTS ON CONTfiOL OV ANOPIIEUNC LARVAE AND 
UtALARIA m RICr GROWING RPGIONS OF PORTUGAL 

F J C CAiti!0^hfLC,Oirec{oro/theln$tifutodeMalanoloffia,Apuas 
de^ourOy Portxtgaly P)-offgtorat the of Trojncal Medmne 

Lt-ihon and A E7\Gt-:i n% Fossecv, from the Estacao Anti Se^a 
rtaiica SenaicnUy Portu^l 

Malaria in Portugal occurs chiefly m the alluvial ralkys of the 
nrers Sado, Tagus, ami SfoniJcgo ami their tributaries where nee 
cultn ation is one of the most important crops and to a lesser extent in 
the Talleys of the rivers Douro and Guadiana Its incidence vanes 
flccording to the extension of the breeding places, of the vectors and the 
Tnnntions in climatic conditions 

In the regions where the continental t^pe of climate prevails (Douro 
and Gindiana) there is a moderate anophclmc dcnsjtv, the breeding 
places are confined to pools m the river beds, some swamps irrigation 
ditches, etc , and no permanently irrigated crop prows m the regions 
The spleen rates arc about 15 percent and vuax malatia is the pre 
vathng type of the disease 


spleen rates up to 20 percent and predominance of vivas malaria, 
Xapus— spleen rates uji to 30 percent, vuax and f vlcipanim malaria 
reaching sometimes up to thc<ame percentage, Sado — spleen rates up 
to 50 percent with prcdommanco of falciparum malaria in most of 
the years Malaiiae malann has a very low incidence in all those 
regions 

3f tz..tru Vectom cv Portpoaz. 

Three species of anopheles havo been found m Portugal macuhpen 
ms, clauffcr, and mpnpeg, the last two being rare and not vectors of 
malaria in the country 

Of the Tnociihpennia complex, two varieties have been found typicvs 
and atroparvus ^ ^ 

The atropari’vs va 
all over tlio country 
chemical oxygen dci 
total chlorides per 1 
sun at Iea<-t during ^ 

pools, swamps, drainage and irrigation ditches, and especiauy m in-e 
fields where atroparvus breeds m tremendous numbers 
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TROPICAI. SIEWCaNE AND MAIARIA 


This concentrate is diluted 1 to 1 with water before its application, 
thus forming an emulsion of 1 percent DDT at a cost of 4 escudos per 
litre 

Less expensive yet gmng good results is the following 

Farit 

8 percent DDT solution In gnsoUne 25 


10 percent soillum sutphorldnote— «... ... 10 

10 percent soap solution l .. . . l C5 


This is an emulsion of S percent DDT that costs 2 80 escudos per 
litre 

Good results ha^c also been obtained with the commercial prepara 
tion Lnrvan containing 10 percent DDT, the price of which is about 
15 escudos per litre 

"Wliicliever lamcido is used is applied in such a way as to get a 
final proportion of 1 part of DDT to 20,000,000 parts of water, that is, 
5 cubic centimeters of the 1 percent emulsions per 10 square meters 
(5 litres per hectare). 

After trying these mixtures, we came to the conclusion that it was 
possible to control anophelmo larvae m the rice plots by only pouring 
the larvieidc m the irngation ditches, thus saving much time and 
labor The larvae were reduced by 85 percent, and in some eases total 
elimination was attained, but, due possibly to DDT sedimentation, it 
MRS necessary to dirido the fields into zones of about 1 to 2 hectares, 
cacli one being treated separately 

Another important fact m tlie treatment of the fields is that the 

♦ *•. • .. {q 

rt of 

• p of 

« ' » r » —v ' — 1 ^ V i n 1 * » wnfQ 


cido begins to sediment after a period of time, no residual cUect of the 
treatment wns observed, tbo firct instar larvae beginning to appear 
in most ca®es 5 to 6 days after the treatment Tor this reason and as 
* ’ * * t — during the summer and 

I treat the plots every 20 
, • 0 prevent the growth of 

^ second half of July no 
treatment is necessary for after that time of the year larvae do not 
grow into pupae, and no adult mosquitoes are then produced 

HeSDIiTS OdTAWJED in llAnAMA CoNTBOI. 

This mctliod has been applied in some areas of several nee growing 
regions ns in Aguas de Moura, Pinliciro, Benavente, Alca^ovas, and 
Vidigueira with similar results 

As time does not allow us to give a detailed account of the results 
obtained m all these regions, wo will only Bummanze the results ob 
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TROPICAL SXEDICINB AND MALARIA 


ning of this year if it r? ero possible to treat the fields m the same way 
as had been done m 1017 


BiBuoaits-riir 

tl) Catnboutnac P J G and nut RoUa B Acta Conventas Tertll de 
TrorlclsAtene Malaria Motlte 2 178 1018. 

(2) Cnnibouroac F J C RIt d» Malarial 18 1" 1039 

(S) Camboutnac F J C and Hill RaitaR Cltn His Qldrol 1941 

(4) Cambournac P J C Sobre a Bitlemtologila do S*ronUmo cm Portngal 

Lisboa 1M2. 

(5) Cnmbournac F J C. and SimOM J M PUta Ann Inst 5fcd Trop 

1 315 1044 

(8) Camboutnac P J C and Modes d M 1 Uta Ann Inst. Mad Trop. 
1 231 1044 

(7) Camboumae P J C Slmuoa J M Pitta ant Quctroz 3 Smt ina 

Ann Inst MwLTron 2 103 1915 

(8) Canjbournae F J 0. Pcr^pcctWas Actuals da Lute Antt ^czonftllca am 

Portugal Lisboa 1947 

<9) - " ’ - ~ 

UD) 

(tl) 


AnsTtiAcr op Discussion 

Dr Heinrich IIantoet* JrmtaR (Austria) In Giungking when 
tho rice fields were dried up, the larvae of Aitopheles hyreanv^ were 
segregated in the mud and remained ali\ o up to SC 1 ours W hen they 
were put into water again, some of them rccovorcd, but they were m 
fected with a SaproUffnta like fungus and perished aftenvards 
I made the interesting obsermlion tint while the lar\a were 
‘branded on the mud, when the water liad gone off tlie ants streamed 
’ Thus the ants destroy the 
nee field milnna is an 
eked from all possible 


directions 
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TROnCAL MEOICINC AND MAI^BIA 


prj^s or tlie public, ami thcptoposil madeb) the Aledjcal Department 
m 1045 to eradicate malam did not receive an immediate response 

Honeaer, despite the lack of popular clamour, tiie GoTcmmcnts of 
Cyprus and Great Britain cow.\de;nd tba scheme irorthy of support. 
Despite the great finaiiciai strain on tliem due to the war, thoj granted 
us adequate sums •which cnnUctl ns to begin this campaign But it 
sJiould be noted that the work had to be carried out and expenditure 
incurred tvithm the framework of tlie normal financial and adminis 
trative procedure 

riie task invohed tho cndication of all anophelines from a moun 


bil ‘ ' ' * 

.. ost 

fl ro 

gram in two stages, each covering about half the island, to be com 
pletcd m 1948-40 at a total estimated expenditure of £310,000 

OROAjJitATiov Of A.NOPiiEtEa Er-iwcaups Service 

Tho director of medical gcrvicos assigned authority to on executive 
olTicer, and fay personal observation and by progress reports from the 
execut >r> f „ t » » 

^on * aff consists of headquarters 

staff, larva and imago cliechcrs, 

foremen, and *'DDT ers.” 

ilfetfiCd? sCaf . — ^Tfiere are no medicil ofltcers directly attached to 
the Anopheles Eradication Service (AES), and no drugs have been 
issued for suppressing inalana Pcisons suffering from this disease 
obtain their drugs from the various goicmment centers or private 
doctors Go; eminent medical officers throughout the island render 
monthly leports of malaria cases eramined Each year an island wide 
fall survey of spleen and blood parasite rate is made in 140 i dlages, 
situated at different altitiides, and with divers types of topognpbj 
and terrain 

Slost of the senior staff of the AES also carry out a certain 


of tlio principal anopheles were vrell known In planning the eradv 
cation scheme, the work of Soper and Wilson, concerned with the 
eradication of A gamliae in Brazil and Egypt, was taken as a guide 






'■ * » t 1. » ^ J J 

int 

eoc u » 

12 pJots 

Tiife imago surveyors have to check about 10 percent of the premises 
m any block, but -where they failed to discoier any anopheles half> 
and often all, of the premises are searched by insecticidmg The 
term ‘‘premises" includes all man and animal shelters, natural and 
artificial caves, piil boxes, treo trunks, etc 

I^arva sl3^^cyoTs record the number of units (water surface 5 square 
jafdsorless) searched 

Eveiy olEcer doing field -work enmes with him a sprayer and m 
secticide for adult and larvae deatruetton and also the necessary 
outfit for collecting them 

B isio PaiAcariia in Eradication 

(o) The significance of eradication instead of control 

{&) ‘Tositive” finding must be accompanied by a specimen of larvae 
or imago of any species of anopheles found, With details of the 
place and date, and tbs name of the person who actually collects 
the specimens 

(c) Negative —On failing to find anopheles a negative report has 
to bo submitted 
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Slakna is not a notifiable Uisei«« 

Table I shows the number of inalana cases reported for the years 
1345, lOiC, and 1347. 



>I>>Utor)M prkir ta (ra41cilioD tar IM< tod IM7iUM>rr«nd;r«Unii, 

■ Uitatar IM&Mid >M8,tpnwto*ta4J£titati loriM7.iiiulcr<rBAic*iJoa. 


Table 2 shows the spleen and blood parasite rate of school cluldrcn 
from three representatira villages tn the lOlG-47 eradication area, 
I’amagusta, and also three from the Paphos District under intensive 
control 


TxaueC — etti bl»j4 ptn$Ue rate of pcAoot thiUren 



Stood of tntant! eamined f<tr malaria paratUt 

1016 eradfeatfon area — — - 43 , an oc^tire. 

1017 eraaicftUoa aTM_ 5<V argsMTa 

JOST rontrol area — 02 examlaeil. 1 posftiTO 

\Vl«le the incidence of malaria in the 1M6-4T eradication am, 
Farmpu-ita, was brought to ml, there has been an appreciable reduc- 
tion of this dwase throughout the island fts a result of the uitensifica- 
tion of the control measures, bs invy be noticed from table 3, companng 
the two calremo ends of the island 
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TROPICAL MEDICIKE ANL MALARIA 


mated was brought under mdtcation nnd protection, (b) incr 
of wages, (c) extraordinary weather conditions, and (d) delajj 
obtaining latvicidcs and matemU. An additional sum of £25 
was tficreforo granted 

PnOBLnsia Contronted Following tub CoJisraNCEiiEifT of th 

AES 

(a) ZQ&oi/r-~IncrcasQ of wages npsets estimates Fear of los 
]ob results in soma cases m prolongation of “positive ' by dclibera' 

■ ■ Shortage of DDT: 

oil, and pans gri 

necessitating the re education of the staff m tlieir use, and ea 
expenditure 

(c) Weather conditions — ^Irregular rains create fresh breed 
places f *' A '■>5, 

id} mil re, 

lationa adicat 

activities 

, ^ ’ /** ^ J I ^ l - e nrf e » b 1 r.T 


of staff activities 

(g) Slack, oil and icfojcnc — Tlie deterioration of conditions 
Palestine, local strikes, and tfao destruction of the Nicosia power hoi 
affected the work very scnously 

w 

harmcc 

indircc 


w 

ties CO 
stituti! 
amvir*, - 
anopheles 


vti 

of 1 
tern 
on ' 


J 1 o <r' 


of anopheles 


CoorEEATzojr 


Helpful cooperation is offered by tlio municipalities and the mil 
tarv authorities. Tlie Conservator of Forests pled^d full siypot 
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(dl) The programme of work entrusted to each person must be 
followed in erery detail 

fe) Arecordof workperfonnedniustbekcpt 
(/) Jb%eryone while m the field, whether checking for larrae or 
adults or treating any breeding places, must wnte with chalk or char 
coal on any conspicuous spot the date of iti'^iettion 
{y) Each person’s work is checked hr on« t\r e«.f _ , 


(0 I 

mosqui 

bespra witu prearranged programme 

on fixed days. 

(/) Destruction of adult anopheles, by spraying with DDT tnsccti 
cide evciy possible sheltering place of these insects 

Maxjieu EtumcATion, lb47 

TheWtrera-b''-^- - - 
I’amagusta, K ‘ 

mg from 10 1 ,....1.011,00 

“birner,” to vi«:vwa innuration of anonheles ' 

fMMs r - » w 


i u«.A> , and nigged tidge Tho nort* 


, .iiuipuoa 
nbroken chain 
The highest 
inU consist of s narrow. 


ijie omigpt of the IM? eradication campaign was £50000 This 
sum was mndequafe b«nusc (a) A greater area thin originally esti 

TeSMS— 19— Ml J 10 



Out of 204 blocks, ranging from 8 to 15 square miles, forming the 
1947 eradication area, m about 5 percent a fevf adult tuperjnetus were 
found at the end of the jear m «MBt isolated places To find these, 
er 100,000 places were searched by about 200 men 
The following tabulation shows the amount of DDT and other 
arvicide and insecticide used during the year 
3DT ilmount 

For Insecticide and latTicIde 17, 000 pounds. 

ids oli 

Used aa larrlclde without ODT-. 31 5 metric tons 

Used as larrlcWe with DDT 3 to 4 percent. 274 0 metric tons. 

Total gas oU 305 5 metric tons 

lalarloU._— I, SCO gallons 

arts green SS, 636 pounds. 

etosenc, for DDT Insectldde.. 032 gallons. 

Drpenditare on aaorheicj erudicatton /or (he pear 

Mntfrlals - I £12,137 

Labor — 44 043 

Soperrtsory — 10 706 

TtaTellne 6,014 

Total 73 020 

•p, - - , *4. ^«<'T «« «« 052 blocks were 

• luring 1846-47 

Stnet check 

. • ' » • found positire 

r al\ species of anopheles, week by week, -wnhin the 1846-47 and 
is eradication areas. 


TABte 5—BU)ckt exominei end J9iS erodmUon ore« 
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TROPICAL MEDICINE AND MALARIA 


just withm the last few weeks returned from a critical v 
island As it is not only of estremo importance to Cyprus 
as an eiamplc to other places as well, I thmk wc should tr 
somo of tlio difficnlljps cncmintercd 
One of the first difficulties, as Mr Aziz said, was that the 
panic, there was no stato of national ctnerg^ency which f< 
measure and whicli made possible any form of dictatorial 1 
girinff excessive powers to goicmracnt The work has all I 
stnctly under the normal powers conferred Secondly, oj 
for tlic same reasons, this is aery stnctly a local effort mn 
people of Cj prus without an> special importation of staff I 
had to increase their own fctaff mamly in the lower ranks, i 
tho senior and medium executive ^taff they have relied on tin 
personnel of the public health department 
Thirdlj , it has liad (o be done at extremely low co«ts 
from 5fr Aziz (hat it now averages something more than Si 
protected and is not likely to rise to more tJian S2 50 per he 
time It IS all completed 


tlio anopheles makes the discover) and treatment ot tlie 
extremely difficult 

Om of the interesting things that came out of this wor 
question of the prevention of reimportation, and I think th 
be adequately tackled It will obiiously require the destru 
. / — 1 ^ whence llu 

to make t 
tors that si 

considered Instead of having all nations dea doping indo 


interested in tho paper by Mr iVziz and realty come to tne ju u 
take just 1 miRiifc of tuno to pay tribute to him 

init 

Mn 

of Cyprus , _ 


Further, you might be intcrestea it i im lu i ^ t. 
which Mr Aziz, because of his modesty, has neRhctcd to 
Sir Ariz, I have been informed -n as an assistant of Sir Itonal 


ir=;4?'~t\T-Cj‘==ir,; 

!,f.>.,^ '-«»,„ "•'••raS; 

t*=?S'.'i!?-.;""*' 


Session 3 CHOfOTHERAPY 

f'ndai/, May U—0 m. to 12 m 
Ocpartmentat Avditonum, Mam Ball 

The chairman, Sir Gordon CoveU, announced that an exhibit of 
specimensofmnlanaparasites,preparedbyMr C P Shute, n-as being 
set up in the fojcr Jlr Shut© was unable to bo present but sent the 
material from England 


SCREENING TESTS AND THE PHARMACOLOGIC APPRAISAL 
OF PROSPECTIVE PLASMOODES 
JaaiES A SiiaNAoN, 2 he Sgvtbh Institute foi" Medical Besearchy 
A’’eu> -ffrunatmci, /V J 

It IS possible, as the result of work during the past 8 years, to ap 
proach the development of more effective antimalnnals in a more 
rational manner than heretofore This is firgefy because of a beffer 
appreciation of the biology of the various malanal parasites, their rc 
sponses to chemotlierapeutic agents, and the natural history of the 

> J /■.% T- 


CO 

(c 


t ^ tL 


Sporosolte- 


i*r.fl (rtTiMfr 


e 

im malaria 


Oisrl 1 — -fafetporum mofana 


CllPtcnl AttacS: 

/ 

Erythrocytic 


/ 




Tissue Phase 


rtcae — — ~ ^ 

(a) Prophylactic, irhich is manifest against the sporozoites or the 
miasdfs of the primary tissue phase? 

(b) Suppressive, which is manifest against the sseiraal parasites of 

the erythrocytic phase, and _x 

(c) Gametocidal, which is manifest against the gamctocytes of the 

erythrocytic phase . 

In vivax malaria (chart 2), because tliere is a persistence of the 
tissue phase of the disease, a fourth typo is possible This is com 
monly called curative antimalanal activity and is manifest against 





alarla, a detectable propIijlacUo activity m vivas malaria, a higli 
*der of suppressive ectiMtj m both infections, but no curatjve ae 
vity in Mvax malaria, and no demonstrable gametocidal activity in 
ilciparutn malaria It does have an effect upon the falciparum 


distant This docs not appear to be the case with the otlier dru^ so 
ir discussed (2, 3) 

Tlio investigations upon ^vhich this summary of activities is based 
avo no doubt that these various nntim&lnrial activities differ one 
pom the other in a wholly qualitative fashion Tliat is to say, the 
osscssion by a drug i ' * _ _ n 

ad one to expect hig 
lat the biological me 

ith the suppressive activity of qumaenne and chtoroquine are rcHted 


lanifcst in one infection is of equal importance to the mamtcnanci. ui 
Iio life of a parasUo of another infection 

These facts make the study and development of new plasraocidal 


aalanal activities in the human host Xlieso testing ptuctauab iiast 
leen utilized m the examination of a fairly large number of specula 
ivo antimalanals during tho past G years so tliat a reasonable deSni 
ion of the prediction value of the common screens has been achieved 
Time docs not permit a detailed review of the many host parasite 
elationsliips winch are available for tlic preliminary examination of 
peoulative antimalanals Tins has been ably done in Dr Wisclogle’s 
nonograph Generally speaking, the data contained therein indicate 
’ t » »« I5 m} m thO 


Jiat, in tho preliminary cxainni luoii m bui t* v 

w „„ nof'Knnc onlv a sinclo simian screen is 

the discovery 
overy of pro 
10 lack of cor 

relation of prophylactic and curauvo uuivi«. va, wjservcd m the 
» Cyoonolsl rasurla Is the rtesut monk*! nay Hj ■» 
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tliat the partial correlation of the of chlorguanide in gal 

linaceiim in the chick and mi the human infections falls down com 
pletcly in relation to pamaquine, pamaquine lias no detectable 
prophylactic activity in the galluiaceum infection The purely sup- 
pressive drugs, quinine and quinacruie, have no detectable prophylactic 
activity in either the avian or human infections 

In resume, tlien, it would appear to be possible to have high pro- 
phylactic activity in the avian infections and no prophylactic activity 
m the human inifcctiong, or a high prophylactic activitj m the avnn 
infections and in the human infections, or, finally, little or no prophy 
lactic activity m the avian infections and moderate prophylactic 
activity in the human infei^oiis 

Various screening devices have been used to study the curative 
■ .* ■ ’ ’ ^ commonly 

• • he canaiy 

ndardized 

by Drs Robert Coatney and Joseph Greenberg in terms of the minimal 
effective doses of sporozoites or erythrocytic parasites which will 
produce an infection curable by the maximally tolerated dose of a 
drug (6). Usmgsuchan avian screen with some of the current drugs, 
one obtains vaiying degrees of curative activity, as summonzed m 
table 3 It 18 im • * ’ 

curotive activity 
difference betwee 

guanide as measured in this screen, pamaquine has usable curative 
activity in vu as malaria, whereas chlorguanide has none A similar 
lack of correlation can be shown by the use of other data derived 
from other avian screens. Actually, no drug studied during the war 
years which was specifically sclcctM because of n curative activity in 
one or another aiian screen, was shown, by direct examination m the 
man, to possess a comparable octivify in the human vivax infection 
It would appear that some corielation may emerge, at least withm 
an homologous series, from tho study of the curative activity of drugs 


tJIffercncetln drug rttponie, curoMte octWfy' 
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TROPICAL MEDICtNE AND MALARIA 

Table 5 summanzeg tbc compirati\c fruppro=<53ve antjmalanal ac- 
tivities of these compounds m jrittmacciim mahna in tlic chick, lo- 
phuno milarn in tho duck, and Mvax mnlarn in man All actiri 


those of SN 7G18 in lophunc malaria in the duck and higher than 7C18 

Taolf 5 — Df/TcrfMCCi la drup rttponte tupprettire pclhUy of tuMiluleS 
4 om(no<}i((n(i( net 


PttfT»y Jso ^ 

1 CbleTO'iutne«a‘>inVnU 

I Ostl nawum 
[ (th « 

tonburW 

(duck! 




ois 

e 15 

an 


IS 

I a 

,! 

1 CO 

2 

1 2 

LO 

ICO 


s-zo 

1 1 

1 0 

1 0 

« 

1 0 


1 O-S 0 

5 

I 0 


t ^ j ~ ft mL aIt Tm 1 mnn nvav infection 

7C18 Had the 
the selection of 
two compounds 
n error, since it 

A ' 1 the other hand, 

)lo basis for tho 

selection of compounds for trial in man, these tiro compounds stand 
out as the two better compounds of the senes. Similar data could bo 
presented for other chemical senes wherein the prediction value of the 
gallinaccum infection was less than that of some other bost-parasite 
relation^ip As far as one »s able to determme from the data, there 
IS no single best avian screen It is essential even in the study of 
compounds withm a homologous senes to utilize more than a single 
avian screen in the selection of compounds for tnal in man It is also 
essential to study in man a number of tho better compounds, os judged 


the 
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SN 7G18 has been taken as the reference standard Two animal 
toxicity tests were used, one a 7 day mouse test, the other, an 11 dav 
rat test Both may be considered to measure shortterm chronic 
toxicity In the human experiments, drug was administered twice 
daily oa er a number of weeks, with progressive increments in dosage 
until the maximal dosage generally tolerated was determined. 


Tadix O-'DIfferencct tn into mptme toxMtv of »u6it»«lc4 ^^jmJnoguinolincj 


Sarrtr No. 


Mouse Ret iMt; 


. St (^iora. ' 

I quine equiv 


test (cbloro- 
quta^qu ' 



Drugs SN SiEO-l and SN 8137 ate characterized by a lower toxicity 
in the mouse and in the rat than SN 7618, and it is apparent m man 
that they also have a lower toxicity, since the maiimaUy tolerated 
dose in each case is better than 50 peKcnt m excess of the maximally 
tolerated dose of SN 7018 However, if one takes SN 7135 and SN 
0584, the situation is reversetl, that is to saj, the toxicities in the 
mouse and in the rat are no greater and may be less than SN 7618 
However, the maximally tolerated dose for man is significantly less 
These variations, by and large, are within a factor of 2 and can be 
unco\ ered only by fairly carefully controlled ob<5erVBtion« m man 
However, the importance of such observations hes in the fact that a 
factor of 2 in terms of toxicity may be the deciding factor in the de- 
termination of which of several drugs under study is the best. Apart 
from this consideration, the mouse and rat toxicitics have, in general, 
fair prediction value for the situation obtaining in man 
This IS also true for a number of the 8 ammoquinoUnes which were 
studied The structures of a representative senes are listed below 
(table 7) . , 

The8§ were studied for toxicity m the rat, some were also studied 
for toxicity in the mouse, and all were studied for tolerability m man 
Tlife data on the toxicity of these compounds (table 8) have been cal 
culated using SN-071, or pamaquine, as the reference standard A 
consideration of these data leaves no doubt that general toxicity, as 
shown by the mouse and rat, has reasonable prediction value for man 
There are exceptions in this table, but few exceed a factor of 
the greatest difference being in the case of the last compound, dN- 
13604, which on the basis of the data available, would appear to exceed 
a factor of 6 
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ciif-o- ciirO' (c,u^*J-<cn>)rcn(cn) 

CUrO ClIrO* (CHi iCM NU-<Cni)rCl!(Cn«)- 
CUrO> <Ctt/.l«V (Cf»»)i- 
C»lrO (C.HJ»N'(Clli)rira-<CniJr 
CHrO* II.NKCn.V 
CHrO- ClirO- JI.M-<CllDr- 

CllrO- C.llrNltWCn.)»- 
Cllf-O (CO.'K'H NII-<CITi r 
Cllr^ Clli<3HiCtI^NU-4CUiV 

HttSSSHi??-”"-"” 

cii^ cillc^oSlinSJa^cii^cnccao 

Cl CUH>< (C>Ui)i'<-<Cfl<)i- 


Theso data emphasize the rough prediction value of careful toxicitj 
studies in the routine rrork up of potential agents in the small labora 
torj animals, particularly in the coraparatno study of compounds 
within an homologous senes However, again in the selection of the 
be«t compound within a senes, such data cannot be substituted for the 
direct study of tolerability in man 

One other point relative to toxicity studies is of importance Data 
such as arc shown in table 8 give little information of the qualitative 
nature of the toxicity which is to be expected in man An indication 
of this can usually be obtained from the study of the toxicity of drugs 


Tadu; 8 <n drvj rftpon$« iprtcttff of tubAMfiifed S-amlnoeutnonncA 
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in tho larger animals. Actnally, it was from such studies on dogs and 
njonkejs in tlie wartime msJana program that plasmocide and certain 
related compounds were excluded as potential loads in the exploration 
of the utility of tho 8 aminoquinolmes as curative agents in vim 
malaria The data which led to tho discard of this typo compound 
were tlie clear cut demonstration that plasmocido and cerfam analo 
gous compounds produce discrete irreversible lesions m the central 


compounds 

It would bo very fine were one able to look back on the efforts and 
nccomplishmcnts in tho field of the cheraothempy of malaria during 
the past 10 years and eiolre, from tho vast amount of infonuation 
which has been collected^ a simple, dependable, end direct routine with 
which to study new speculative antwnalanal agents Tins does not 
appear to bo the case On the other hand, there isa reasonable, though 
still empirical, basis for further study 

Such an approach la time-consuming, costly, and not without its 

' * y'-* » a I^ATrn nf iVo Uhe 


problem at the present time 


BituocKapnT 
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nt vrell tolerated doses, that anj senous effort ttos made m tins country 
to explore the senes 

Following this stiniulus, a largo numher of derivatives of 4 ammo 
qinnolino was synthesized and cvninmcd for antimahrial activity in 
nvian mslanns I ho 10 compoumls ‘'elected for trial m man are shown 
in table 1 It is the purpose of this communication to discuss the con 
siderations that led to the selection of chloroqiiine (SN-7C18) ns the 
most useful of the group and then to present in more detail the phar 
macolog) , toxicity, and clinical use of this cffoctiro nntini'ilarial agent 

TarleI— fitruc/weo/fAcruftfWrM/cd 4-<^n ( loqulruiUttCt ifudted 


Nsm* Surfe; au/Bber NucloarntMaufuO SubstliueBCao^-atsiaapDiip 

PaBiochiD av-a»» t-meihoir d iJlbyiunlafrl meibrl-botyl 


PsOCEDUnES 

The assays of antimnlanal activities n ero carried out against Hood 
induced infections of P viroa (McCoy strum) and P /ofciparunv 
(McClendon strain) malaria in susceptible individuals The response 
of these strains of malana to guinino and qumaenno treatment is 
known The testing procedures have been demonstrated to yield re 
producible results (5, 6) Tho actuity of related compounds may be 
compared to one another as well as to quimne and qumaerme by these 
procedures Antimalarial activity assayed in this manner is probably 
a true measure of the ability of on agent to suppress and euro naturally 
occurring falciparum malaria and to suppress naturally occumng 
vivax mahna The absolute values for activity, however, are not 
directly applicable to all strains of plasmodia 

The therapeutic tests were performed in accordance with standard 
procedures previously outlined (6, 6) The regimens of dosage were 
designed to produce fairly stable plasma drug concentrations during 
the 4 day (vivax) or C day (falciparum) therapeutic penod All 
doses in this paper are given m terms of the free base Tlierapcutic 
results were classified in three groups class 1, no certain effect, class 
2, temporary suppression of parasitemia and/or fever, class 3, per 
roauent effect, i e > absence of parasitemia for 14 days (max) or 21 
days (falciparum ) , followed by apositive reinoculation to indicate con 
tinucd host susceptibility to the infection 
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Silo free intervals were 15 dn} s for santochm and ovychloroqume, and 
3G days for chloroquine The plasma drug concentrations of all 
3 drugs at the end of the prepatent periods were below the minimal 
clTcctn 0 suppressive lc\ cl of the drug studied It appears likely, then, 
that a weekly dose of 0 25 grams of any one of the three drugs is close 


1 - w • 

quine in falciparum malaria with similar results 

SrECiFio Snmirs Wmr Ciilohoquine 
Pharmacoloffi / — ^Tho physiological disposition of chloroquine was 


Absorption from the gastrointestinal tnct and excretion by the 
kidneys were examined in balance studies m which the subjects re 
ceived the drug over a period of days until the plasma drug concen 
trations had become stable Urine and stool collections were made 
during tho last hours of drugadministrotjon An average of only 
8 percent of the daily do«o was recovered from the stools, indicating 
fairly complete absorption Unnarv excretion under ordinary con 
ditions accounted for 10 to 25 percent of the daily oral dose How 
ever, the rate of renal excretion was varied o%or a wide range by tho 


the plasma chloroquine concentration falls following the termination 
of therapy This dcchno amounts to approumately 50 percent every 
week 

The distribution of chloroquine was examined in the body fluids 
and tissues of young adult albino rats and dogs Plasma and tissue 
samples were obtained 21 hours ofter tho last dose of a senes of oral 
admimstrations o\er a period of 10 days The drug was most local 

tissues 


ere was 
ocytes, 
Cliloro 
» inter 
' imately 
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On the basis of both total oral dosage and effective mean plasma 
drug concentration, chloioqinnc nas approximately tavice ns active 
as (juinacnno in these two malarias, ^jio total dose of chloro^juine 
retpiirod to eradicate the crjthrocjtic phase of "McCoj max malaria 
was less than the daily dose of quinine necessary to nchie'e the sime 
end The Costa strain of P falctparum was so resist an t to the action of 
qummo that 0 dajs of tlicrapj with maximum tolerated dosage did 
not consistently achieve permanent eradication of the erythrocytic 
trophozoites, while a total do^ of 065 gram chloroquine did «o 
It should bo stressed that chloroqiiino is not a prophylactic nor 
curative agent in vivax mahna Tairlcv (8) demonstrated by <:ub 
inoculation techniques that oven large continued dosage with the drug 
docs not prevent the initial parasitemia of vnax malaria following 
the bites of infected mosquitoes Coatney and his colleagues (15) 
and Alving and his co workers (16) demonstrated that largo daily 
doses (500 milligrams daily ) did not cure the established sporozoite 
induced vivax infection, although it readily prevented the develop 
ment of symptoms during the penovl that drug was present in the 
tissues 

xtcnsivc trial 

un n, there have 

as * t and his col 

le y t of the acute 

attack of Southwest Pacific vivax malaria is tlic mo t complete to 
date Two hundred ninety three delayed primsry attacks and first 
relapses of mslirn were treated with three different but adequate 
dosage regimens of chloioquinc These results were compared to the 


quinine respectively Fever persisted beyond the iirst day ot tnerapy 
inonly 2 1 percent of the chloroquine patients, but in 8 0 and 8 7 percent 
of the qumacrinc and quinine patients By 50 days after stopping 

0 

t 

e 

r 

chloroquine, 50 days for quinacnne, and Hi days ror qiiujiije 
Ohmeal vae — Based on expcnmental evidence summarized above, 
and on experience derived from extensive investigation* in service m 
stallations during the war, the Board for the Coordination of MalaTial 
Studies recommended chloroquine dosage regimens (14) that have 

ed with 
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one half the chloroqume m the plasma is bound on the nondillusible 
constituents of tins fluid 

Toxicity — ^Tbe general character of tosic reactions to be expected 
from chloroqume tths indicated aboTo in the compatatire study ou 
the effects of large daily oral doses of 4 aminoqumoline derivatives 
given to young adult subjects These reactions, difficulty in visual 
accommodation and pruritus, were observed in some individuals when 

• ! to 2 0 

s with 

malaria Tliere were no major signs of toxicity, and in no instance 
was therapy interrupted Mild nausea, a rare symptom, generally 
occurred in fasting patients Rarely was dixzincss noted and there 
was no tinnitus Fifty six, or 20 percent of 284 patients carefully 
observed, complained of pruritus, which was occasionally generalized 
but usually limited to the palms and soles and was of mild and tmnsi 
tory character Seven of these patients, or 2 4 percen^of the total, 


months of therapy in 1 subject This subsided within 10 days of 
stopping therapy 

In a statement (14) published m 1946 the Board for the Coordi 
nation of Malarnl Studies reviewed the toxicity of chloroqume (SN- 
7018) They state that there are only minor differences between 
toxicity of chloroqume and quinaenne in a vanety of experimental 
animals In man, symptoms that may occur during the odministra 
tion of adequate therapeutic doses of chloroqume include mild and 
transient headache, visual disturbances, pruritus, and gastrointestinal 
complaints Tlie board reviewed the records of approximately 6,000 
individuals who had received chloroqume Every symptom that was 
observed was recorded in an effort to bring out even minimal toxic 


AntimalanaZ activity antunalarial activity of chloroqume 
has already been compared to that of a number of other derivatives 
of 4 ammoqmnoline. Its activity was al®o compared to quinine and 
quinacrine, utilizing the prcvionsly described standard procedures m 
McCoy strain vjvax mfections and in Costa strain falciparum malaria 



PENTAQUEVE (SN-13,276) ANDISOPENTAQUEVE (SN-13,274), 
THERAPEUTIC AGENTS EFFECTIVE EV REDUCIAC 
RELAPSE RATE IN VTVAX MALARIA 

Aw S AijViua, Jr D , Proftator of MedtHna, T he Mahanal Pesaarch 
Vnit^ Vtihernty of Chtcatfo, Chicago, III 


! I ■ 

ston (2) of a pnnnry tissue phase of the parasites in certain at 


oriented in ISW to the search for curatire drugs 'imongst the group oi 
compounds known as $*anuno<jutnohncs Earlier studies by Sinton 
(3) and James (4) had shown that one compound of this cliemica! 


induced infections 

These findings were confirmed and espanded by British (5, 6) and 
American (7) inrestigators during the war It is now established that 
pamaquin, administered alone, has moderate curative (8, J), 10) and 
prophylactic effect (H, 12) in several strains of vivax m-ilana 
Quinine potentiates the curative effect of pamaqum IThen pamaqum 
IS administered during delayed primary aftaiis or Jafe relij^es^m 
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Treatment of the Acute Attack — ^For eitlief vivat or falcipirum 
malaria an initial dose of 0 C gram dJoroquino followed by an nddi 
tional 0 3 gram after 6 to 8 hoars and a single dose of 0 3 gram on 
each of 2 consecutive dajs was tecommended as sufficient to produce 
prompt disappearance of sjmptoms and of parasitemia Most et al 
(8) m the treatment of delated pnmaiy attacks and of relap es of 
vivax malaria, found that two doses of 0 3 gtam chloroquine 4 hours 
apart on the first day, followed by angle doses of 0 3 gram on the subse 
quent 3 days, was a completely satisfactory regimen for \ ivax malaria 


panim malaria 

E tlier of these regimens eradicates infection due to P falciparum 
and terminates the acute attach of P tii<u In tho latter, freedom 
from clinical attacks may be mamtamed thereafter by adnjinistra ion 
of suppressive doses as recommended 

SOMMART 

Chloroquine, a derivative of 4 ammoqumolinc is a highly effective 
suppressive antimalarial agent It rapidly controls acute clinical 
attacks, and single small weekly doses prevent tlie development of 
clinical symptoms It is rclatirely nontotic at recommended dosages 
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qmnolincs are likewise unpractical for the chronic suppression of 
malaria, * but they may InAc iisefiitness in the elimination of game 
tocytcs fiom the blood of patients with malaria (particularly in in 
f ections due to Plasmodium falctparum) when administered intermit* 


malaria 


Ctim\Ti>’E Lf>i ct op Pentaqcine and ISOrENTlQmVE 

;v ViiAX MAi-AnzA 

The curalii o properties of pontaqume and isopentaquine hare been 
most extensively studied in standardized sporozoite induced virax 
infections (2J, 2i?, 23) at the Illinois State Penitentiary (Stateville), 
which IS located in a noncndemic area 
In thecQ jnv'esf/g'idions (2f), healthy, presumably su^eptible white 
volunteers wore hcarity infected with Southwest Pacific vivas ma 
laria (Chcs'ion strain) (25), usually bv the bites of 10 Anopheles 
quadi maculatu-s mosquitoes Tins rtram of malaria is characterized 
by high rehpso rate after suppressive therapy, by a short period of 
Jatency between succc^jie attacks, and by almost comphte absence of 
delayed primary attacl « Drug testing was restricted to individuals 
undergoing primary attacks and first or second relapses, and treat 
ment was initiated promptly after appearanco of feier and para 
sitemn, in order to minimize the cfTect of acquired immunity 
Under the conditions of these investigations, the relapse rate after 
treatment with suppressive drugs in patients who had prepatent pe 
nods of less than 15 day s or latent intervals previous to therapy of less 
tlian 30 days was 98 percent Individuals fulfilling these criteria 
were, therefore, considered to present n very severe challenge to poten 
tially curative agents IHicn the prepatent periods or latent intervals 
were longer, tho rolajise rale after treatment with suppressive drugs 
was C7 percent. Such patients were found to present a more mod 
crate challenge to curative drugs (26) 

In Tabic 1 are presented preliminary data on the relative effective 
ness of pentaqume and isopentaquine as curative agents when admin 
isterod concurrently with 2 grams oi quinine saliato daily lor s 
period of 2 weeks to subjects presenting o severe challenge Results 
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lapses, Berliner and his co workers fotmd it necessary to administer 
90 milligrams of pamaquin daily on n similar regimen to achieve radi 
cal euro (8) Shorter penods of admfiustration or lower dosages cure 
only a fraction of infections induced by heavy sporozoite inocula 
p, . - ’ f n *1 1 I (" * I I, 1 ’ ’ \ \ I ilir T 

f ' »■ i ^ ii , ' ■ I 'i , I ' * 


The chief toxic mamfestations of pamaquin therapy are upper ab 
dommal and precordial pain, nausea, vomiting, methemoglobinemia, 
and neutropenia These symptoms are very severe at the dosage regi 


acute intravascular hemolysis, fortunately occurs rarely m white «sub 
jects but occurs m about 5 percent of Negroes treated with pamaquin 
at daily doses of 30 imlligrama or more (15-17) Tlie hemolytic 
anemia is accompanied by hemoglobinuria and, when severe, by shock 
It usually begins on s » ' ■> » ' 

come severe enough 
goncy necessitating I 
continuance of therapy 

Several hundred 8 ammoquinolmes liave now been tested for thera 


nave participatetl, two analogues of pamaquin possessing curative 
effect and less toxicity than the earlier drug have been developed 
These are pentaqumev (SN-13, 270), 8 (5 isopropylaminoamyla 
mino) C metlios) quinoline, and isopentaquine ' (SN-13, 274) 8 (4 
isoproiijlamino 1 methyl butylammo) 0 methoxyquinolme 

Pkopiitlactic and SurmESsnx EtTEcr or PE'rrAQtriVB and 
I sOPENTAQCINr IN VlVAX "MALAItU 

Both pentaqumo and isopentaquine prevent the developmf'nt of 
malaria if they are admimstcred for 8 days, beginning the day before 


»P«oti^q<jJne »»s Bttt by Pr Hatliaa Dr»kp rv,. 



In infections natural]} acquired during prolonged staj in hyper 
endemic areas, the factors of inunumty, though undeterminable, are 
probably of major importance Tor example, Coggeshall and liis 
coivorkers (2S) have cured all but 1 of 90 returned soldiers with 
relapsing vivax malana of several years duration with a dailj dose 
of 30 milligrams of pentaqume concurrently administered with 2 grams 
of quinine for 14 days, one half the amount of pentaqume necessary 
to achieve a relapse rate of comparable magnitude m experimental 
rn/ccfions presenting a moderate chalfcngo (table I) 

Table 1 — Relapse rate of three S-anlnoijulnoItnes uhen adminUtcred concur 
rentlif pm of 9ufHine sulfate forU daps dunnff earlp clinical attacks of 
Ohesson vivag malaria volunteers infected toith targe sporozoite inocvla 


SEVERE rSFECnONS* 


DtO; eoM of drut (CDS of Bam) ' 

PuaAQQln 

renlkQnlne 
(SS 13'^6) 

IlopniUqnlM 
(S\ l3"-4) 

30 

eo-_ 

13 u-rsh 

^15-40% 

ii/is.i d ! 
<34-9% 

10A5-r*' 
ns-i "i 

MODERATE INPECTlONg* 

IS 

B0> 

3/8-«3 

' i/s-sn% 

evs-cr, 


■ Oalrpitl(nttvhohs>«b'«iobacn>*d for oTcrtOMaihttRtribfnprtNlncluaeaiQ tala report ■bleh 
IipreseniedAtobMiiforprellmlnorTeeilastton ^ ^ j.. 

'Doth quin no inqiae(-«mUuy]D(n«(inoun4er test veto •<tstelrter«d sTrrTibeuntBrwftunXtoeUr 


UojirvBVTivx Toxiarr or PENTAQUijfr and Isopentaqutne 

There is little ' •» - - .^r* 

the basis of their 
the latter represe , 

CO milligrams the toxicity of both drugs approximately equals the 
to-iicit) of 45 milligrams of pamaquin The symptoms of abdominal 
cramps, anorexia, nausea, and vomiting were absent in^ about half 

I 

period being approximately 1 gram percent 
Tlie most serious complication of therapy is acute hemolytic anemia, 

r 1 i ^ ponian inn Trjq hcPn administered to 

oncur 

I en ob- 

X hemo 
ive re 

■ ions at 

this dosage were minimal, for the most part aitriuuiauie to quinine, 
which was administered concurrently Acute hemolytic anemia has 
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pentaf]uine 9 out of 34 or 2G percent , while G out of 15 or 40 percent of 
those receiving pamaquin relapsed* 

It is also apparent that even on low dosage regimens these three 
8 aminoquinolines exert definite but slight effect on the immediate 
lelapse rate after treatment The coratne properties of the drugs 
are demonstrated, however, not only by their immediate effect on the 
relapse ratio, but also bj their effect on the subsequent latent interi als 
and on the total number of relapses For example, even in dosages as 
low as SO milligrams per day, pentaqmne, administered with quinine, 
prolonged the following latent interval markedly in about half the 


the drugs reduce the number of per«isting tissue pha«es of the malarial 
parasites 

The curative action of pentaqmne is enhanced by quinine, as is also 
that of pamaquin Tor example, the relapse rate in severely infected 
patients was 50 percent when pentaqume was administered alone at 
60 milligrams daily, while it was only half as great when 2 grams of 
quinine sulfate were administered concurrently The curative action 
18 not potentiated by quinacrine, chloroqmne, chloroguanide (palu 
drme), metachlondine, or sulfadiazine in heavy experimental mfec 
tions (10) Other cinchona alkaloids have less potentiating effect 
than quinine (SO) 

The above results pertain to Chesson strain vivax infections in which 
the rchp«e rate after quinine would haic been practically 100 percent 
In more moderate infections, that is, those in which the relapse rate 
would have been 67 percent after treatment with suppressive drugs, 
only 2 out of 45 patients or 4 percent relapsed after treatment with 
60 milligiams of pentaqume administered coucurrentlv with quinine 
(table 1) 

Although the senes is too smill to define precisely the relapse rate on 


and other characteristics of the strain of malaria under consideration, 
tile density of the spoiozoite inoculum, the degree of natural or ac- 
quired immunity of the host, and possibly antiparasitic factors due to 
previous therapy 



^mia, which can, however, he abolished the concurrent oral adminis 
ration of 0 5 gram of methylene blue daily m divided do'cs The 
margin between the effective therapeutic do«e and the maximum toler 
ited dose for isopentaquine is, therefore, much greater than for either 
oentaquine or pamaquin, being fourfold m severe experimental m 
fections Isopentaquine has not been tested m naturally acquired 
nvax malaria at either intermediate or low dooages, but it seems safe 
o predict that, in treatmentof lateclimcal attacks, the factorofsafety 
vill be of the order of magnitude of 8 or 10 

CoVCLtlSIONS 

The chief value of pcntaquine and i«opentaqm«e as therapeutic 

’ 1 I £ _ l^pg 

• ler 

jgs. 

In very heavily infected nonimmune adult indiMiluals (table 2) 


Taoix 2. — Kccowmoirfctl cvfothe therapv tn tarar wofaNa 



rrtratry «tat« « 

Krljpwi ' 

nptnUaubie 

eaUQuIne- 

caret bsreviibdOtra anlnlnetiil 

tii«'fari4 4trt 

cant vans Ora aobibxtnl 

(*(«'(4rH44n 

avn nt t»s« «nb to im QubilDe 
wliji* • rot H d»r». . 

d0-i»{ tas«wii&}0ra qulBl»*ruU4ti' 

' (orlldaj-» 


* Drufl tbenld b« admlnlaitrad tttrr i boun (bnuibout lb«}l boun 

* I)ru(i tU7 b« tdDinifierad oa 1 1 Ld Mbedul»- .... 

* Tatflilolaam dal)rdai«el4ulnla*o««s/7 io*«blr<r*potentaUaD bMa»t bi^o d^irrmlned 


reated during primary attacks or carl^ rehp'cs, it is neccssarj to 
dmmister 10 milligrams of penlaqume or i«;openiaqume and 053 
ram of quinine sulfite evei^ 4 hours throughout the 24 hours for 
4 days Because of the possible occurrence of acute hemolytic 


Tor (he treatment of less lieaiily infected oi partially imnunie m 
i\ iduals, (he (o(aI dail^ do«e of j>eu(aqmne or isopentaqume hi i) he 
aired Drugs maj bo administered three times a daj while the 
atients remain ambulatory but under medical supervision 
Isopentaquine is superior to both pcntaquine and pamaqum It has 
ightly greater curative effect on an equal weight basis, but its chief 
Ivantage is the greater margin between the therapeutic and toxic 
ose 

In addition to the curative properties m vivav mahna, these dings 
sed intermittently in nontoxic dfisages may have value as gimeto 
dal agents, particularly m falciparum infections where gimeto 
tes, once they have developed, are resistant to the action of mos 
aUmalanal agents The elimination of ganictocy tes from the blood 
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not been noted in •while suh)ects dunng the administration ot isopenta 
qume, but less than 100 patients have been treated at the maximum 
therapeutic dose Both of the new dru^ probably are less dangerous 
from this standpoint than pamaqnm This is suggested by the fact 
that one patient who dci eloped an acute hemolytic crisis during treat 
" treated during a later re- 

without recurrence of the 

'file comparative toxicity of pentaquine and isopentiquinc in 


the point where final conclusions may be drawn as to tbe relative fre 
quency of hemolytic crises Preliminary observations, however, sug 
gest that the two drugs are of about equal toxicitj and may have a 
somewhat greater tendency to produce hemolytic anemia in this group 
than they do in white subjects. It would seem reasonable to expect 
that much smaller dosages of drug could eradicate vivax infections in 


usefulness m tropical areas. 


maximum tolerated dose. Pamaqum causes complete eradication of 
vivnx malaria in experimental infections presenting a set ere challenge 
to the drug only when administered in the maximum tolerated dose of 
00 milligrams, or 200 milligrams of Us naphthoate salt, dailj Even 
in the treatment of late relapses, the dosage of pamaqum necessary to 
achieve cure m a high percentage of individuals allows only a threefold 
margin of safety 

The maximum tolerated dose of pentaqume is 120 milligrams per 
day General sjmptoms at tins dosage are extremely severe, about 
equal to the toxicity of 90 milligrams of pamaqum, but the spcctacul ir 
symptom of postural hypotension, which has not been observed with 
either pamaqiun or isopentaquine, occurs frequently 'Nevertheless 
pentaqume has a greater margin ^twecn the therapeutic and toxic 
dose than has pamaqum In severely infected nonimmune individuals, 
it IS about twofold, in patients having Considerable imniunitv, it is 
about fourfold 


piitdiiou noted at this high dosage has been marked 


metbemoglobin 



PALUDRINE IN THE TREATMENT AND 
CONTROL OF MALARIA 

B. G. MAEaRAirn, Liverpool School of Tropical Medicine 
^Tho disc^ery of paludrmo arose from the study by Curd, 


antagonism to essential enzyme ^sterns of the parasites, and a 
long senes of experiments was carried out on these lines before a sue 
cessful compound was synthesized As the work progressed, it be- 
came apparent that tlio intact pyrimidine ring was not essential for 
antimalarial activity, and eicntually the carbon atoms in the five 
and sii positions were omitted The skeleton remaining was related 
to the biguanide system and used for sub'^cquent synthesis Even- 
tually the compounds 4130 and 4888 were synthesized and proved to 
bo extremely active in bird and human malaria The more effective 
and less toxic of the two compounds, 4888, was tested extensnely and 
finally established as an e ffective antimalnnal m human infections It 
was subsequently called paludnne 


Diseases Center, Liverpool, by the staff of the School of 'Iropical 
Medicine 


dnne) showed that both were very active Clinical trials were con 
tmued in Liverpool and at this stage the investigation of the suppres 
61 VO properties of these drugs and their mode of action was taken over 
by a group of workers in Australia The results of the research re- 
ferred to and of sulsequent extensive trials have established paludnne 
as an antimalarial drug of great potency. 

Palddrine as a TnERAPEuno Aofvt 
Our investigations were designed to determine the therapeutic range 
of activity of paludnne and its possible toxic effects It was found 
■ — ii. *1 - I-"" T-n -inti 

» pnlu 
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of a patient does not affect the clinical course of his disease but pre 
vents transmission of roaKria to mosquitoes. 
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not yet cleir •whether intrax^ous paludrino is as effective in com 
plicated malignant tertian cases as intravenous quinine, but its point 
of action (on the dnidmg stages of the parasite) indicates that m 
infections where trophozoites predominate, quinine may be more ef 
Ccacious and more rapidly active Controlled experiments on this 
point are at present being earned out There is no contraindication 
for giving both quinine and paludrinc simultaneously, there are, in 
fact, advantages to bo «con m this tcclinique in pernicious cases since 
quinine acts on the parasite at an earlier stage in the a'cxual cycle than 
paludrinc 

Relapses of P vivax mofono— »Thc effect of paludrinc dosage on the 
suhsenucntTchpscratcotP *>ii a* ma/aria has been studied 63 severa/ 
workers For instance, we compared the effect of dosage regimes of 
50 and SOO^milligrams paludrinc twice daily for 14 daj s with mepaenne 


other dosago regimes were obtained by .lolmstonc It was clear, 
therefore, that paludrinc administered m this way is not effective 
in reducing the relapse rate and cannot compare with the combined 
treatment with quinine and pamaqum developed in Indn by Smton 
and used ^vuh good success in the 1930-45 war (Kellchcr and Thomp 
son, 1915) 

The action on vivat relapse rates of long continued administration 
of paJudnno has also been followed Patients treatcfl with single 

• -.AA .. ^ 


pamaqum Pamaqum toxicitj is, however, likely to be exuioiieu 
Since the relapse rate can be considerably reduced by this means, it is 
probably wise to treat all cases of P vivaz malaria with a combined 
course, rather than take advantage of the remarkable action of a single 
dose on the clintcaf attack The time saving n/uo of the /after treat 
ment is, however, obvious in dealing with attacks m the indigenous 
populations of endemic areas 

Cases treated with single doses of paludnne and then given no 
further treatment relapse after a certain period, varying from 10 days 
to 6 weeks , 

Relapses of malignant tertian mdana — ^The experience of other 
workers confirms the experimental work of Fairley m 1946, who showed 
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Treatment of the acute attach of P. vtiax malana— In 1945 tto 
treated over 150 cases of naturally acquired P vnax infections -with 
oral paludnne in do'ses ranging from 5 milligrams to 750 milligrams 
given twice daily for 14 to 28 daj&. Cure of the clinical attack was 
obtained in all cases Doses aslovr as 2 5 itiilUBtatns given twice daily 
produced clinical cure in. some cases At dosages of 500 milligrams 
or more twice daily, patients occasionally complained of nausea and 
sometimes vomited, but these were the only toxic effects obsened, it 
was never necessary to terminate treatment because of them. The 
results of treatment were so encouraging that it was decided to reduce 
the total dosage substantially It was found that the clinical relief 
of tho attack could consistently be obtained by the administration 
of single dc' ^ *■ 

upwards, 
effectively c 
relapse. 

Adams et al (1045) found that paludnne brings about clinical 
cure and the disappearance of trophozoites from the peripheral blood 


* vu. t. u u/ tn-bie au<ji.K 0/ i faieiparwTk vuVana—W^ m 
vestigated the therapeutic activity of paludnne in pnmaTy cases of 
P falciparum infection, using m the first instance the same dosage 
as for P vivax infections Oral doses of 60 to 600 milligrams palu 


ive«i xVlrican disease buch dosage has been tried experimentally 
by other workers, who have found that the uncomplicated case will 
often respond readily h allures have been reported on these low 
dosages, however, so they cannot be regarded as ti practicable prop- 
osition It IS essential in dealing with malignant tertian malana 
to make sure that the patient receives adequate do'sage For this 
reason in Liverpool the standard treatment adopted at present is 
300 miHigramspaludrine twicea day for 7 to lO days In severe cases, 


«• in lime uiHs not settle for <t or 4 days after the commencement 
of treatment, though parasites are oisually nbsent from the blood by 
(he end of the third day 

Parenteral — Paludnne can be administered intra 

venously without ill effect to thepatieuh Do«cs of up to 160 milligrams 
may be given at a single injection and repeated after 4 hours It is 
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The mode of action of faludnne — ^By means of serial submoctilation 
of blood from infected subjects to volunteers (submocuhtion) Fairley 
and Ills colleagues demonstrated that paludnnc acts differently from 
mepacrine and certain other antimalarial drugs They deduced from 
their experimental results that the primary Tvave of erythrocytic para 
sites arising from the preerythrocytic forms of the plasmodia is in 
hibited m both P falciparum and P ittax infections. In P fain 
parum infections the preerythrocytic forms are destroyed In P 
tnax infections they are incompletely destroyed, but tbeir derelop- 
ment is delay cd , some siirvu e and eventually giro nse to overt malana 
The action of paludrme in P falciparum infections is thus that of a 
causal prophylactic It has no sii^ effect in P vjtoj; malana By 
timing the dosage m i elation to the development of the parasites other 
experiments shorred that paludrme acts in the early stages of P fain 
j>arum malaria on the preerythrocytic forms, and possibly on the 
sporozoites, although the latter action is uncertain 
Black has recently shown tliat in vitro paludrme inhibits the de 
velopment of P falciparum beyond the stage of the early schizont It 
therefore acts later in the asexual cycle than quinine or mepaenne, 


explanation of its action on the developing gamctocytcs m the mos 
quite 

Theories concerning the action of the drug ha\e been advanced by 
several authors, but so 
relation of the chemic 
cates possible activity 

m which such substances as adenylic acid, adenosine etc , are important 
It IS possible, for instance, (hat some form of competition exists b^ 
tween the drug and adenosine jn the synthesis of the di and tn phos 
phonucleotidos or m relation to the actn ity of the adenosmases of tis^u" 
or plasma 

Recently Curd and Rose (1046) pointed out the similarity between 
(he metallic complexes which pahidnne can form and the metal pro 
toporphynns They suggested (hat paludrme may interfere with 
some porphynn system specific to the parasite 

Ac(pj.ired resistance to paludnne tn plasmodium gallinaoexm,— 
Loune and liis colleagues (1947) studied the production of the de 
velopment of drug resistance m strains of P gdlUnaceum m chicks 
•*' * ’ J hydrochloride mepaenne 

A forerunner of paludnne 
high degree of resistance, 

I in serially submoculated 
I stant strain in one senes 

the other drugs but was 
e, the pyrimidine ring is 
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clearly that adequate treatment with paludnne sterilized most malig 
nant tertian infections It is not yet known whether occasional nat 
urally occurring paludrme resistant strains of parasite exist, but there 
IS evidence from est Africa pointing in this direction 

PRornTi^xis A^D StOTRESeiOK on IfALAiiiA With Paluprine 

Fairley and his colleagues in Australia have shown that paludrme is 
a causal prophylactic in sporozoite induced P falciparum malaria in 
the sense that it deals with pro crothrocytic forms In Fairley’s ex 


became overt after a period In field experiments it was found that 
volunteers taking 100 milligrams daily and subjected to continual 
biting by heavily infected mosquitoes did not develop either P falci 
parum or P iiiaa malaria During these experiments the volunteers 
were subjected to extremes of exercise heat, and cold, ns well as in 
jections of adrenalm and insubn, but parasites did not appear m the 
blood while they were taking the drug About S to 5 weeks after the 
volunteers ceased to take the drug vjvax infections became overt, P 
faleiparum mfections were cured 

The most suitable dosage for prophylaxis end suppression in the 
field has not yet been determined Causal prophylaxis in P fatci 
perum, infections has been obtained experimentally with a dosage 
regime of 100 milligrams taken once weekly On this dosage most cases 
oiP vuaa? mfections may also be suppre^ed but an occasional break 


t,« UU 11 . 1 .U eeA ittneaueaiin^ wuiijnuiTidualsnlready 
hcaiily infected with falciparum malaria full therapeutic dosage is 
necessary before prophylaxis is begun 

Acnov OP PAi.ti»iu*TE ON GAMCToenrs 

Fairley (1016) found that daily doses of lOO to 300 milligrams palu 
dnno had no apparent effect on P utaaiorP /oJciparKm gametocytes 


gtbK-u gametocytes however, ceased at an earl) stage in the mo'quito 
in the presence of paludrme Tlie drug is thus more effective from this 
point of view than either qumibe or mepacrine 
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amount of drug in the urine falls to less than 1 percent of the admin 
istcred dose in 5 to3dajsaftcr dosage, tlie period decreasing with the 
dosage About 10 percent of the drug administered is eicreted m 
the faeces. 

SmiuAitr 

Paltidrine is a representative of an entirely new group of anti 
malarial drugs It is extremely effective as a therapeutic agent in 
both P. falcipamm. and P, vivax malaria By itscU it has no appre 
ciablo effect on Mvax relapse rate It is a causal prophylactic in 
’ ' * P nfcctions. 

I ‘ • and toxic 

■ ■ colorless 

BO that the skin of tho recipient is not stained 
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absent Ecsistanco to paludrme peraistcd after passage through 
4e3e« aegypti 

The significance of these obserrations m relation to human malaria 
IS obvious, and is being investigated 

The Husian PnAEMAcoixioT of PALvnm'TE 

Toxicity — In animals the toxicity of paludrme is low One of its 
great viTtues is its freedom from toxic effects over a very 'wide range 
of therapeutic activity No ill effects have been noted with therapeu 
tic regimes of less than 1,000 milligrams per day At this dose and 
up to 1,500 milligrams per day some subjects, but not all, complain 
of epigastric discomfort and nausea and may vomit No other side 
effects have been observed m cases treated at Liverpool, but i? airley 
has reported the presence of red blood cells and hyaline casts in the 
unne of volunteers on high doses Haematuria has also been reported 
occasionally in children given high dosages 
In suppressive dosage no lU effects have been reported 
Ahscrption and excretion — ^Paludrme is absorbed rapidly After a 
single dose the plasma concentration reaches a maximum in 3 to 4 

I.A, A. 1 JIt. a«V a -a - J -nil. - 


of paludrme in whole blood vanes from two to four times that in the 


dnne prc‘=ent in plasma is protein bound bo that the effective concen 
tration m plasma measures roughly a quarter of the total amount 
present The concentration of paludrme in certain human tissues 
resembled those ob'cned in animals (Spinks 1947) The drug was 
most concentrated in the kidney and liver In this respect it drillers 
from mepaenne and 3319 which are most concentrated in the liver and 
l^m the kidney (Army llalanaKcsearch Unit, 1910, Spinks, 1946) 


peiixiii of tbe drug is excreted m the unne. 


After a single dose the 



pentaquinc was given in amounts of CO milligrams combined with 2 
grams of quinine daily, it was noted that only 3 percent relapsed as com 
pared with 67 percent when quinine or pcntaqiime was given sepa 
rately Abdominal distress was the outstanding tone symptom, mild 
anorexia was occasionally encountered, and a few complained of Iran 
sient weakness, headache, or diarrhea, but these symptoms were never 
severe Jletliemoglobinemia was found in approximately 25 percent of 
the subjects but was of a mild grade Tho toxicity associated with 60 
milligrams of pentaquino was approximately equivalent to that ob 
served with 30 milligrams of pamaqum These studies definitely 
demonstrated that it was possible to eradicate mosquito induced vivax 
malaria of the Southwest Pacific variety in the majority of instances 
However, tho drug had to be given with quinine to secure this effect 
and the toxicity was sufficient to require hospitalization during the 
course of the 2 weeks’ treatment, primarily for the purpose of close 
observation of the patients 

TuEAntENT OF liECUHnENT lifAUaniA IN Ex SZRnCE3IEV 

In view of the encouraging results obtained with pentaquine as a 
curative compound in the aolunteers, it was deemed advisable to de 
termine its effectiveness in patients who had contracted their malaria 
m various overseas theaters and who were continuing to suffer from 
relapses at intervals 

In the Army there were 402 080 admissions for malaria from 1042 to 
1040 inclusive, with 270 deaths, and m the Navy there were 113 744 
admissions with 87 deaths and 3 303 000 sick days On the same basis 
the Army probably had to credit 13 000,000 sick days to malaria, 
making a total of 16,000,000 sick days for the two services For each 
case admitted to a hospital or dispensary for treatment, there were 
many more cases which were self treated and consequently not m 
eluded m the above figures Tho men rapidly became familiar with 
the pattern of symptoms which initiates an attack and would u=e 

qU " I 

J 

cases are vivax Tna^arn, and ro wjnve ti»w nwUal fttiack dates back to 


wasnecessary to treat them in an ambulatory fashion and with a lower 
dosage than was used in the original studies of Alving in order to 


THE CURE OF RECURRE^T VIVAX RIALAMA AM) STATUS 
OF IMMUMTY THEREAFTER * 


L T CoGGESUAii, M D Fbxd a Rice, II D and 
Ernest H Yotrai, Jr,M C,*A U S 

Relapsing malaria has complicated therapeutic investigations for 
many years In highly endemic areas it is not possible to know whether 
the presence of an acute infection is a relapse or an initial infection 
The results of previous studieshave indicated that an attack of malaria 
confers a relatively low grade immunity once the infection has been 
eliminated Thus, a clinical exacerbation following therapy is not 
necessarily indicative that no cure was obtained This was found to be 
true particularly in animals where carefully controlled observations 
were possible For example, Maier and Coggeshall (1) found that 
sulfonamides 'would eradicate chrome /*fas»u)dwm knowleti infections 


endemic areas of many thousands of veterans with chronic malaria 
afforded an unusual opportunity to provide the answers to two ones* 


results ot such a study form the content of tha paper 
As the result of an intensive cooperative investigative program con 
ducted '' 

pound was r 
bered 13276 
aminoamyla 

pound, was hrst syntiieswed Drake (3) In experimental animals, 
its activity was found to be 80 to 120 times that of quinine and 3 to 8 
times that of pamaqum, depending upon the strain of plasmodmm 
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sporozoite and that following trophozoite inoculations are quite 
different 

Tor this immunity study m mnn, volunteers who Ind been treated 
and cured by Airing and coworkers were reinoculated after cure 
Originally, they had been inoculated with the Chesson strain of South 
west Pacific malaria, winch had been brought to tins country and 
which IS characterized by a frequent and predictable relapse rate 
The men were “elected from 350 white healthy volunteers who gave 
no previous historj of malaria and who wore infected with sporozoites 
by mosquito bite Tlius an accurate malaria history was available 
for each individual, as the duration and scveritj of infection prior to 
cure was known Since cure was possible, any reactivation of clinical 
or parasitic activity could be ascribed to reinfection and not to relapse 
In this study, attempts were made to c\altmtc the immune response 
to homologous sporozoite, as well ns homologous and heterologous 
trophozoite, inoculations following cure 

Twenty one volunteers who had received chemotherapeutic cure by 
treatment with pentoquine and quinine in amounts sullicicnt to ehm 
mate all ^ ^ — -j 

inoculate 

mosquito ' 

group 2, 

son strain, and in group 3 3 were injected with trophozoites of the 
heterologous St, Ehrabeth strain of Plasmodium tivax A compari 
eon was made between the initial attack and the final relapse before 
the curative drugs were used ns well ns the attack following rcinocu 


SrorozoiTE RETsoctmATiov 

The 10 volunteers in group 1 who were subjected to reinfection by 
the bite of mosquitoes had eipenenccd from 1 to 7 previous attacks of 
malaria and from 3 to 53 days of untreated malaria prior to chemo 
therapeutic cure The interval between cure and remoculation varied 
from to 21 months Two had experienced one attack, 2 had had 
2 2 had had 3, and 1 each had bad 4, 5, and 7 attacks prior to cure 
With the exception of one individual, there was little evidence of 
resistance in those who had experienced fewer than four previous 
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decrease greatly the possibilities of toxic reactions. It must be em 
phasized that the early cures obtained in volunteers followed treat 
ment on the third or fourth day of the initial attack, and, as such, 
the patients had acquiied little or no specific immunity Tlie ex 
servicemen, with their repeated attacks, presented a possibility of 
combining the therapeutic effectiveness of the drugs with a highly 
active humoral and cellular defensive mechanism In July 194G, the 


should establish a point inferential in this paper, regarding the possi- 
bility that some of these cases which hare relapsed for a long time can 
be cured with chloroqume alone At the outset, the men were observed 
daily, with blood counts and utvne examinations No hospitalixation 
was required 

During this 2 year period of observation, arrangements were made to 
treat approximately 400 ex servicemen In order to reduce the pos 


laosn has orpurred 


'Xhe toxic reactions were mmimal and for the most part were at 
tnbutable to the quinine, although two cases of temporary postural 
hypotension were found There was no conclusive evidence that the 
kidney or hemopoietic system had been damaged 

Presence A’m Duratiov or Ijisiomtt Following Cuke 

It can readily be *^ - 

there is available 
observations to th« 

type of immunity troia that dependent upon a subclinical and unde- 
tected infection 

As stated above, the immunity following eradication of monkey 
malaria parasites by the sulfonamides was of relatn ely short duration. 
Howeier, the behavior of the strain of parasite used was dissimilar 



754 


TROPICAL MEDICINE AND MALARIA 


Ifo3foi:.orot;<? Straiv T^nroronr Rfivfectiov 

The eight volunteers in group 2, previously cured of their mosquito 
induced malaria, ^vere each rcmoculatcd by the intravenous injection 
of whole blood containing 500,000 homologous trophozoites of the 
Chesson strain of PftMmorfmm wwaaimalaria- They were divided into 
two groups according to the length of the interval after cure before 
reinoculation Tour had had, prior to rcinoculation, from one to four 
clinical attacks and from 1 to 15 days of untreated malaria The in 
terval between chemotherapeutic cure and reinfection ranged from 7 
to 19 months The second group of four had had one to five prior re- 
lapses but a shorter interval after cure before reinoculation — namely, 
20, 37, GO, and CO days Tlireo of the four men who were reinoculatcd 
with trophozoites within 7 to 10 months after their cure had acute elm 
ical attacks One was resistant to reinfection Of the four who were 
rcmoculatcd on the twentieth to the sixtieth day following cure, oH 
were highly susceptible and experienced parasitemia and a clinical 
course comparable to that observed in their initial attack 

Hftetolocous Straiv RciNTronoNs wmr Tiiopirozomes 

y w I — * ^0. I****? 9hfnAtaA tr ijj 

d 

• re 

American St Elizabeth strain of P vivax malaria Two of the men 
had had three attacks of the Southwest Pacific malaria, and the inter 
aals between tlierapy and reinfection were 15 and 18 months regiec 
lively, while the third had experienced eight attacks, and 1 month 
following cure he was rcmoculated In each instance, the three men 
del eloped a cour«e of malaria which, as for ns the observation period 
extended, resembled that of a nonimmune individual 

SOUMAKT 

1 Pentaquine, when given under the dosage regime of 30 milh 
crams per day for 2 weeks in combination witli quinine 2 grams^dfldy 

1 

therapy cannot be completely ruled out, although the above numocis 
are statistically significant and thus would not seem to be mere coinci 
dence 
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density of parasites necessary to produce a ferer of 103® I 
The one esception iras in a Tolontcer who had had only tbi 
attacks of malaria prior to reinfection, but he had had 
malaria for a total of 53 days. An increase in his pyrogei 
old for 103* r rectally, from 10/cnwn with his ptirnary 
1,890/cmm following reinfection was <’1 en’-r''-’ 



. isitM, fCSDOlKP * 


( 

1 

f 

r ... iviaaiicv to parasitemia but also 

parasites 
- * 

gre 

hp * i\^o ot the three dereh 

greater than 103® F rectally during their last relapse, with 
of malaise, ruu«ea, myalgia, and headache whA*^— 
fection, all i''*^** — - ' 
be sufficient 

f,. ~ 
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j -tivu. Hiiuoculation 
was Jess resistant to reinfection after C3 d 
laria and only three attacks, than two others who had had 
23 days of TOLhicva. hot nuate thas. font attashs. 

Intenal lelwen ehemotherapeuiio cure and reinfectioi 
lerval between chemotherapeutic cure and reinfection ra 
31.4 to 20 months, however, greater sampling with a belt 
distribution would hare bwn advantatreon® t* 

eluded that ws 



NOUVCAUX M£.DICAMrNTS DU PALUDISME— feTUDE COM 

P\RtE DE LFUR ACTniTf. D\^S LE TRAITE’MENT CUIl\ 

TIP ET EN PROPIIYLAXir 

J ScuvFJDERjPii Decourt, «?/ D 'M\.ci\wi,FacuUede 
Medeane de Pans, Pans, France 

De 1041 ii 1948, nous nvons «tudie de nouTeaiii nntipaludiques de 
‘jjnthc'c 

Les rdsultats quo nous rapportons r&umeiit notro opinion sur leur 
>aleur comparco dms le traitcment curatif du psludismc 

En prophylaTie nous apportons unc premiere s^rio de n.suUats,de3 
CTpdricnccs compl^mcntaires sont cn cours. 

Ccs experiences ont it6 fnites en collaboration a%cc les Services de 
la Santo Publiquo de Tunisioet du Maroc 

I TRAnTMFNT CciUTir 

Nos resultats sont valables pour le traitement de I nceJs de pilu 
disme, nous no portcrons pas encore de jugement sur 1 activitc com 
pardo des nouveaux medicaments dans la prevention des reebutes 
im recul do plusicurs mois nous cst encore ndcessairc 

Nous avons dtudic 

(!“) la ‘tnethyl'S {dicthylamtnopcntyl) amxno 4 eFloro 7 qmnoletM 
(Sontoquine ou Nivaqumo C-M-R) 

< c«l* 

c,n* 

Nn 



Les premiers cssais ont 4t6 faits cn 1941, de 1941 i 1943, trois sels 
ont ^te expdrimentds ^ ^ 


updrieure atix 

prdeddents 

Dans uno premiere sene, 53 cas furent trait^s avec OgSO par jour 
pendant 5 jours les resultats furent supdrieurs a ceux obtenus auc 
les memes doses de Qumacrine 
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i. The degree of unmunity after infection with homologous strain 
srozoites bore a positive relation to the number of relapses but not 
the duration of malaria prior to cure 

" . , , . > g 

y 


ite reinoculations 

Finally, as a broad generalization, these studies indicate that the 
ration of immunity following cure is variable but in general rela- 
ely mild and of short duration 
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L<es deux d^n^ds, de formule tr^ Aoisine (differentes par un radical 
CH* sur le noyau), ont une actinia comparable Sa plus grande 
facility de fabrication nous a fait pr^f^rer 1 emploi du denve non 
methyl^ 

(3®) lo p chlorophenyl A* uopropyl 'biguanxde (speci3h«e par 
I’l C I sous le nom de Paludnno) 

Cl MI— C-Nn-O— N II-CII 

Nn Nil 

Nous a% ons employ^ le dichlorliydrate 

Les publications bntanniques proposiient des posologies variables 
oscilhnt entre Og 10 et 1 ^ par jour pendant des periodes de 1 a 14 
jours, et plus 

Ivos essais nous ont montr^qu’uno do=e unique de Og 10 proposee par 
certains pour juguler une crise de paludisme, n’est habituellement pas 
sudlsantc 

Par aillcurs, nous asons conslati qu’unc dose quotidienne de Og-30 


hos premiers r&ultats furent los suivants 
— P falciparum — sur 30 maladcs, h dune moyenno de Ictnt febrile 
£tait do 1 jour, 77 «t les scliizontes dispamis«a)ent apres 2 jours 4 
— P iitda^sur 30 mahdes la durcemojennedelttat febrile etaitde 
2 jours 77 fit la dureo mojenne de pcrsistance dcs schizontes de 3 
jours 88 

— P mclanae — sur 15 malades, h dur^e de 1 etat febrile 4tait de 2 

" 15 

' iparum, mais 

in 

(4“) Sulfamides ^ ^ 


Li 

espoir ■ 

(a) 

chlondine) 

nh X 

Lorsque 1 experimentation commcnca, nous n’avions aucun Element 
concernant les doses pour ITioinme, les resultats remarquables ob 
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Nous avons retenu ce «el en uUtjsant Its doses suivantes 0^60 Je 
ler idur, OgSO Je £' jour ct OgSQpendwt les trois dermers jours ilu 
traitemcnt. 

Ainsj, chez plus de 400 maladea (F. V 5f.)j uous avons obtcnu 
rapytexie en, S6 a 40 heures et la disjnntjon des scbizoutes ea CO a CO 
beures. 


iiine ^BraeJiysan) . 

Mi-cn’~cn'~cn**-N ten.*), 



dibromhydratc aux memes doses la Nnaijujne C est bjen 
moms aetif ; nous I’aTons abandonne. 

(i) le (jiUthylaminopenCyl) amino'i chloTO 7 quinothne 
(R&oquine— Nivnquinc 11— Cbloroquine) 



Deux eels out ^te ^tudiAs 
—le sulfate 
—lo diphosphate 
r . j . . / 


jnferjeiips sur P. faMparumy l^fement supJricurs sur P, i-iVa# et 
itlemiques sur P. mohriae. 
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Acrmrt coairARtE 
Nous nous sommes efforccs de pr^ciser leur activite comparee sur le 
traitement d’accts du paludisme chez des malades admis dans les 
inCmes conditions dans les hupitauT indigenes de Fes ct de Tunis 
Les medicaments, aus doees exprim^ ci dcssus, 4taient r^partis en 
deux prises par jour, la temjieraturc controlte deux fots par jour et 
1 epriso cn ens d’accis Un contrule parasitologuiue {goutte epaisse) 
ttait fait deux fois par jour. 

f 'o.Unte „ — » — *- nrn 


la persistance des parasites 


Tablcad 1 



Nos conclusions sont que, malgiC les r^ultats obsetr^s dans le 
paludisme aviaire indiquant une sup^nontd presque double de la 
niraquine B, rCsoquine, cliloroquine sur la sontoquine, les r^sultats 
cliniques sont comparables 

Tons deux sont sup^neurs au N' p chlorophenyl N’-isopropjl bi 
guanido (Fnludune) eii ce qm concerne P vnax et P ma^artae, 
aussi nous estimons que, pour le traitement curntif du paludisme, la 
niraquine est le meilleur m^ieament actuel 

(5*) En dehors de ces diffcrents schizonticides, nous arons ^tudi4 un 
nouveau gamtticide 

{tsoptopylamino-S’n amylarmno)-8 mithoxy 0 gtttnoleine tnonophos 
phate (Pentaquine) - 


OCH, 

FOJI, 




L'expcrimentation avait montre une toxicite deux fois moindre que 
cellede la Plasmoquine (PraSqnine) et une activite surP ffalUmcevm 
environ deux fois superieure ^ t * pa 

L’expcrimentation clinique ne nous autorisa pas a tirer les mem 
conclusions admmistree a la dose do Og03 pendant 3 ou 5 jours, a 
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tenvis sur P ^allinaceum nows avaient incites k I'essayer bxen quM fut 
peu ncbf sur P pratcox (cnmn) 

Plusjeurs groupes tie maladcs furent etudies 
XJn premier eseai tie fi malatles tmtcs i la dose quotidienrie de 
Og 50 fut iin ^chec 

Un deuxi&me groupe de 8 nsalades tniitcs avec 1 gr par jour fut un 
&hec partiel 

Un tioisieme de 4 (2 i faJcip<mm,i & P vuaar) a la dose de 2 
gr par jour la gu^nson ne fut obtcnuc qu’au 5* jour ppur P tivcKc 
et qu’au 5* jour pour P falciparun^ 

Un quatrninc de G (2 i falctparvm^ 1 li P tnax) ct C formes 
mixles P falcipantm-¥P /a?«ponfwv+P tnicw fut traite ^ la dose 
de 4 gr pat jour 1 apyrexie et la di^arition des schizontes furent 
obttnues npres le 3' jour pour P falciparum et nprfes le 5* jour pour 
P vivax 

EnBn, deux malades furent trftil6i avec 6 gr par jour (1 F fdci 
pawm, 1 P tivtKC) dans lea deux cas Vapyrexie fut obtenue en 48 
henrea, les sciiizontes di«parurent !e 3* jour pour P fahiparum et le 
4* pout P vivaa 

Jusqu'a 4 gr la tolerance ftait bonne, pour les loslades trait^s 
aitic C gr on constata dos signes <1 mtol^ranco nous obligeant & uous 
limiter & cette doae maxima 
(i) latulfamethyldiaztM (sulfamirazme, SumMine) 

,CC CH^ CBv 

cc> c-a02-Nn-c<^ ^^>cn 

cn. 

V ’ • • »» 


sujvjc de rechfltes ties le 18* jonr 

Pour 8 ras de /’ luaa) trau^ arec 4 gr par jour, on ob*-erva deux 
cas fiivombles , pour les G nutres il fnlliit faire un outre traitement. 

Comme pnur la ^Utncblondinc, I’actiTite cst znoindro pour P vivax 
que pour P Ja^clpa■nim, 

Ell conclusion, les •■ulfamides actueUement conuus no pr^sentent 


les irois lanttes de plnsmodium 


, t , u{uue a> lUMOivquiiie^ et paiuttnne quj 
font le mieux tol6rts mix c3o«es tb&apeutiques sur plus de 1 000 ma 
lades noosn'avons pas not€ de cas notables d\ntol4rance 
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h. la mCmc doso hebdotnndairo dc Og 30 Les rcsultats ont M 
Papport^s dans uno pr&^ente communication dont ^ oici lo r&uine 
— Nombre total do Bujcts: 2 005. 

—1 120 trait«Ss 
—885 tfimoms 

Los index spllniques ct plasmodiques succcssifs indiquent une dimi 
nution do Timpaludation dans les sectcurs traitds 


ramener les index plasmodtqucs h O 

1 ' 1 


JInroc ct cn Tiinisie Notre but tlHit do comparer dons les memes 
conditions par rapport h des timoins non tnit&, I’activiti des 
nourciux ddrirts ct cello do la Premaline que, do longtie date dans 
los divers pajs dc I’Union franjaisc, on cmplojc en prophylasie 
collective * 

Des campagnes do prophjlaxie, portant sur des collectivity de 
plusicurs mdliGi^ do personnesau Mnroc, nu Cap Bon tunisien, iL Oablts, 
etc , nraient depuis longtemps prouvd qu'une dose liebdomadaire de 3 
comprimds pour les aduUcs ct des doses fractionni^cs pour les enfante 
nbaissaicnt considerablcnient les index spleniques ct plasmodiques et 

• S ■ ••• * • ne) (3359 

RP) 

(2*) I’association Paludrinc+Rodoprdquino 

(3") Tassociation Nivaqume B+Rodopr^qumo (Prdmalme N) 

Pour obtenir des resultatscompirnbles, nous n\ons utilisS les memes 
doses, soit OgSO de scliizonticide+Og 03 de Rodoprequine lorsque 
celle Cl 4tait assoewo It I’un des d^ewfe, lo rythmc do distribution pour 
tons Ics derives ^tait hebdomadaire 

( 1®) ExrtniEA CE DU JIaroc 

Quatre groupes f urent choisis pour comparer deux fl deux chacun des 
derives 

Lc tableau 2 risume les risultats 


»Ln Prfmallne eet une MioclAtloB de OclO 4« Qalaierlne +Og01 de BodoprIiiiJine par 
coniprlm$ 
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Pentaquine a doTinS des rcsultats legerement infencurs a ceux obtenus 
avec les mtmes doses de Rodoprcquine * ct j1 fallut donner Og 06 par 
jour pendant 3 ou 5 jours pour obtemr un resuUat comparable 

Etant donne que les doses quotidiennes de Og 03 de Rodoprcquine 
sont tres bien tolcrees, nous he considcrons pas la Pentaquinc comme 
sup^neure 

II EsSAIS de PaOPIILAXIE 


I 


vivant au milieu dune population non soumisc a la proplijlaxie 
A Propbjlaxie collectne Aos experiences de proplijhxic collec 
tire ont etc faites en Afrique du Nord ou le paludisme dure habituellc 
ment du debut Juin a fin Norembre 
Dans CCS esplrjences on soumet i la propbjlaxie h population 


(1*) Les index spleniques et splcninKtnquesl^tablis pour la totalitc 
(2°) Les index plasinodtqucs jde la population 

(8") Led nombrementdeseasde paludisme confirme 
Trois index sont Ctablis 

1 au debut de la propbjlaxie (fin 'Mni) 

2 au milieu (mi Aout) 

3 H la fin (fan Norembre) 

bous a>ons fait qiiatref>tries d experiences 

I La premiere pendant Itie 19^2, pour comparer la Sontoqume 
(bivaqmiie M) a la Quinacrine 

Lcsre»iiltatsontetucomiimqn& aux autonttsmCdicales am^ncaines 
( Vlger 1013) ct nu Congns InteriUii. d Mger (Fev 19U) 
bos conclusions etaicnt que la Sontoquuie ctait au moms aussi active 
quo la Quinacrine 

II La deuxicmc pevdani I ete lOiS la sechcresso persistant en \fn 
quoduNordnvait nduitl anopb^lisme aussi tousleseccteiirsi rt on 
talent au debut do 1 expirience des index faiblcs, H j ous«k c'tivo- 
automnale du paludisme fut insignifiante et nous decidames pour la 
rijnteur de Icxpirimoiitation de ne pas tenir compte des n5 ultats 

Une troisitme experience fut fatie en 194G u Gbardimaou en 


■ AModtUon A [>4rtiM d« plsfiDOfaloc (Pnfqq 


de RbodoqnlDe (TIO T ) 
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(2®) Protection d’uno population europ&nnc indemno de paludisme, 
amende dans nne rdgion dVnd&nio palustro (Owed el Lil, 'I^nisje) 
r ' __ 1 _ \ ^ » 


deux des nccis P. vivax 

Les t^moins do cetto experience furcnt les 800 ourriers indigenes 
do I’entrepnsc oil, pendant cello p^node, on observa 319 cas de palu 
dismo confiirod 

Ainsi, on propbylaxio indieiduellc, la Nivaqume, & la do^e de 
Og 10 par jour cst bicn toldr^e ct conftre unc protection absolue 

Conclusions 

(1*) le clilorhjdrate do methyl 3 (didthylaminoiJcntyl) amino4 
chloro*7 quinoleino (Sonfoqutne C — Xivaquinc C^~), Ic sulfate et le 
diphosphate de (didth>hinmopcntjl) nmino-4 chloro 7 qumoleine 
(Ilcsoquine, N’ ^ 

able sur le ch * .S' 

(Paludrine) 

a%cc une ^gnle actmtd sur les schizontes do P. falcrparwn, tirw et 
malanac 

(2*) Nos premieres experiences do prophylaxie collectnc dfmon 
trent qu’unc do«o hebdomadairc de OgSO de N**p chlorophfnjlN' 


conclusion definitive. 


, .• detains ^ 

• L 

T/IMS. 


ABsm\ur or Discussion 

^ i |T_ . * Tr.L^. . r)nrmir the 

sup 
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{2“) EspiAosscxDETuMsn: 

Cetto espirience fut faite dans des conditions analosues mai'i ici, 
on put faire unc distribution nocturne de mtxlKiments pendant le 
Itamadan 

Irfs r&nltats eont rapportcb dans le tableau 3 


T^nJutr 3 



En conclusion, cette sf^ne deipenence« de prophyhsjti montre que 
les nouvenux antipaludiques sont au moins aussi nctjfs quc la Prenn 
line et iJs onfc 1 avantapc de nc pas ttre colore , mats on nc pent encore 
tjrer de conclusions dcfinUires sur leur supdnorjt*. respective, la pre 
tnicre impression est qiie lassoeiation Knaquine’t-Ilodoprcquine cU 
K^crement plus active que les aulrea 
Nous avons montrv que dins le traitemcnt curatif, h Paludnne a 
unc action plus lente sur P tiiax el sur P malanne qiie sur P fata 
fnrum En propliylaxie ou le trartement dnre longteroj a, cet incon 
lenient di^paraft car, apres plusieurs semimes, ! action est h mcme 
sur les did^rentes plasmodcs 

Actuellement, ties eipcneticcsdc prophjlasie v>nt en cours utilisint 
del do^es et des rptlimcs variables de distnbution , elics nom permet 
trout dapporter dcs concluMons sur raction respect i\e dcs noii'eius 
Qnt!palud]que& 

B, Propliylitie individuelJc Cos e’ciiencnws ont porte, juw^u'it ptx 
sent, sur la Niraqmne selon deux types 
(T) ProphylaxjB duno fraction de population mdigine deji im 
paludws \iTant an mihcu d’anc population non «oumisc a la prophj 
hue (Gbanlimaou, Ttinisie) 

Veip^ncnco a portd sur IOC individus prenant indniducllompnt 
Og 10 tous les jours pendant 6 tnois. 

Co traitement bien toWr6, abaissa I index splraique de 10,4 pour cent 
i 4, “3 pour cent et riRdexpIasmodiquede4,(3 pour cent & 0 pour cent, 
ators que cbez les C40 tdmosjis, 1 index plasmodique piesait de 3 i 10 
pour cent 

II ne fut obterrd aucun aceJs dc paludisme pirmi les IOC pereonnes 
trances, alors que, dan? le meme tein];», on notait ICO do palu 
disme f«.bnlo confirmtS chez les CIO tCntains 
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still \CT} high nnd pome adult forms Ind appeared m the peripheric 
arciil'itton iihich, with oitr faletiianini strain, is considered a pre 
monitory sign of a nnhgnuit attack In fact, the patient s condition 
became vcij serious, aomiting appeared, so that we were obliged to 
gne him t^^o injections of gram 1 0 of quinine within about 2 hours 
Ihe quinine treatment was continuecl 
Another patient, with a malignant tertian infection, was not a pn 
mai j case , he n as treated onI> with paludrine, and fe^er and the para 
sites disappeaicd in n few days 

Wo esperiincnted alM) with paliidnnc and palusil on chickens in 
fccted with P gnUmaceum Accoitling to the weight of the chickens 
treated wo ga\c, as a lule, a dose which in man would correspond to 
about gram 1 0 per da} Parasites disappeared m from 3 to 7 days. 
After tho second day of treatment, onlj gametocjtcs were found m 
the blood of the treated chickens Treatment lasted 7 days in scren 
chid ons and 14 daa s m ono chicken 
Tho blood of file infected chickens, inoculated at the end of the 
treatment into healthy chickens always proicd (o be infective One 
of tho jiifectcd chickens was given two successive treatments and yet 
Its blood prov ed to bo infective after both the treatments 
In thesmcirs ftom hvcrciitsof one of these chickens it has not been 
possible up to now to detect any exocry throcytic forms 
Dr G IlonERT Co vTNFX (United Stales) Wc, at the ^atlonal In 
stitute of Health, haic tested most of the drugs discussed hero this 
morning against Plasmodium xtiaa under controlled conditions in 
prisoner volt *' 

paludrine 
cellerit senes 

to quinine and quina 
IS the d"Ug of choice! 

haturally, neither one has withstood sulTicient field Irnls for defim 
tive answers In our experience, however, botli are excellent suppres 
sants of the Chesson strain (Southwest Pacific) of vivax malaria m 
dosace of 0 3 gram once weekly, but even after a y ear of such suppres 
~ <•»!{, {{ose of 

margin 

various 
£ oi dis 

drug for held use i wonder it l rotessoi Axuigia v i i us i y infor 
mation on this point! ^ ^ 

$ 

d 


Dr Leomdvs fit Deane Since the new synthein. uiug, ca i “ 
hydrochloride, has not been brought into this discussion, we shoui^ 
like to mention that, in Brazil, this drug has proved quite promising 
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(loses were used for children We found tliat when five tablets were 
used, a. single course of treatment cored clinically 75 percent of cases, 
blit when 2 5 gram doses (10 tablets) were used, all cases made a speedy 
chmeal recover} by a single course of treatment 

To build up ft high-plasma level m the shortest time possible, 2 
tablets (0 5 gram) were given at on<», 2 tablets 1 hour anil 2 more 


lent and none of our patients had a second paroxysm. The parasites 


leiapsea (12 & percent). Ihcse were from among those who received 


time, and paludnne in the following respects; (1) clinical response 
to therap} was more rapid, (2) destroyed plasmodift m peripheral 
blood in a shorter time; (3) the stan«lard course of treatment (3 


called palusil which has the same chemical composition os paludnne. 

In the human malaria, we ndministered to the patients the doses 
suggested by the producing firm, that is, gram 0 30 of paludnne for 
10 daj s and gram 0 20 for 14 days 
In the treatment of P. a itox infections, results have been satisfac- 
tory; clinical symptoms and parables disappeared in a period from 
3 to 5 days. 

In the treatment of P. falciparum infection, results were not so good 
One of the treated patients was suffering from a verj serious infec- 
tion, wit' — ’ •- 

020 ■ 

the s . • 
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Dr J IJoDi/ArN (Belgium) J’ai suiri avec le plus vif interet les 
differentes lectures presentees au cours de cette session Elies nous ont 
montru Ics plus rtcenteg acquisitions dans le domaine de la chimio 
th^rapio antiraalarjcnne J’ai la plus profondo admiration pour les 
cliercheurs quz par leurs efforts laboneur ont enriclii notre arsenal 
antipaludique Jo sais Jes enormes services que I’atfebnne a rendu 
durant la guerre inondialo ct je sms concameu do co que les nouveaux 
produits sjTithdtisds ont une \aleur curative et prophylactique con 
siderablo Wais jesuis «n iieuxdinicienetc’est ice titre que je desire 
insister sur le fait que Paction loviquo dcs nouveaux medicaments n a 
pas ^to suflisammont considcnedans le temps 
Tous CCS mcdidamcnts 'ont jciincs Lcur toxicity que j’appellerai 
pr^'ento ou immediate a 6t6 etudi^e arec benicoup de soin sans dovte 
mais lcur toxicito tardive no peut encore ctre connuc 
En disant cela, jo pense u ce qui s cst produit pour la plasmocbme et 
Patebnne. 

J ai >11 apparaitre la phsmoeliinc on }a portait aux ones, recom 
mandant 8 centigrammes par jour Mais bicntot cette dose dut etre 
rcduito h 5 puis a 3 centigrammes Je puis assurer ici quo certains 
molades no supportont pas sans troubles cnrdiaqucs et circulatoires 
jnqujttants les 3 ccntigminmes joumaliers 

T I > i4 


des dtsordres psjclitquos peut elro rdelle yue so produirn t ii bi la 
dune d emploi s’etend a 20 ans ou plus chez lo memo sujeL 
Et la remarque que je veux fnite, cst guc cc no sera que lorsque les 
nouveaux synthctiques auront subi Icprcuvo du temps que nous serons 
fixes sur lour inocuite r<?elle, lcur activito tWrapeutiquo netant 
d ailleurs nucunement misc cn doutc 
Dr JI Nieto Caicedo (Venezuela) Como una contribuci6n a bs 
cxposicioncs efcctindas, vamos a exponer los resuUados obtenidos en 
Venezuela diiranto dos afios de cxpcnencias con cloroquina, llevadas 
a cabo en los servicios do la Divisi6n de JIalariologia, en la cuai 
prestamos nuestros scrvicios Los objctivos perseguidos en las expc 
iiencins efectuadas, fueron 

(a) Detcrminar si era posible el control do la transmisidn malSnca 
por medio dc la terapoutica supresiva con cloroquina n dosis supresivas 
semanales 

(J) Detcrminar si era posible el control de la morbosidad y de b 
mortalidad por raalana, con cloroquina a dosis supresivas scmanales 
deOSOgrs delabasoparaelftduUo 

(c) Saber si la cloroquina ofrecia ventajas sobre los antenores tipos 
de tratamienfos empleados cn Venezuela de metoquma y quinina, dis 
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morLosidid, la cual pcrmancce dentro dc raloros bajos, en los nie'cs 
siguicntes n la torminacion doaquella 
Ca La inraunidnd especffica da la poblacidn, valorada por el indice 
ospitiiico e'volar 3 la csplenomcgnlia media, expcrimenta descenso 
coii'sccutnaniente a la tcrapciitica supresiva 

II Conclusioiics en las expcrienctas comparatnas, con la qmnma 
y la mctoqiiina 

la La cloroquina sc mnestracn relacion con los tipos de tiatamiei^tos 
rurales utilizados on Venezuela 3 antcccpas aenezohnas de plasmodio* 
notablcmonte mis actna que la quimcrina 3, la qumina al dominar 
la parasitemia 3 la fiebre, en las infeccioncs for P viiax y P 
falciparum, on ticmpos inuchos mas cortos 
2a Do«is totales dc cloroqnina base, quo oscila entre 090 a 160 
gramos, admini'tradas en 1, 2, 3 o 4 dias, muestran todas, buenos 
cfectos ciiratuos del ataque agiido 

3a El las iiifeccioncs por P falciparum so obser^a una mayor re 
sistcncia del par isito ante la droga, por lo quo sc considera conreniente 
que cl tntamiento tenga una duracion no menor do 3 a 4 dfas para 
asegurar una nlta conccntracidn plasmllica del mcdicamento, 
mientras cxistan formas asesiiadas en la sangre circulanto. 

4a El tratamiento dc un solo dfa dc duracidn, so considera util para 
las inftccionos por P xnaz, especialmentc cuando mtercse la admin 
istraeidn personal dc la droga 

5a La cloroquina inuestra accidn gmieticida en las infeccioncs por 
P MiaxyP malanae EnhsmfeccionesporP /fl^cipan/wnoinhibe 
la formacidn do gametocitos ni destnoc los 3a fonnados 
Ca Los tristoriios quo ban ob«enndo durante la admmistracidn 
de la cloroquina 3 quo pudieran ser ocasionados por esta droga excepto 
en dos ca«os, carecieron dc importancia Todos los sfndromes t6xico« 
Sin excopcion, eiohicionaron f iTorablcmentc, en corto plazo TJn 
sfndrome psicotico obserrado se considera rclaciomda con la 
existcncia de una tara hereditaria 
7a La cloroquina reduce, en los enfermos de paludismo, ol numero 
do estaiicjas liospitalanas, en 5 dfas, en rclacidn con el tratamiento con 
sales de qmnma y, en 3 dfas, en relacion con cl tratamiento con 
qumacrina 

III Concliisiones sobre la aplicacioucn ternpeiitica infantil 

la La cloroquina puede ser admini'trada n niuos, a la dosis diaria 

cual dosis son 
odos los ataques 
5 como maaimo 

todos los producidos por P fdJctpanim, el tiempo medio do desapari 
cion do los trofozoitos y csquizontes en las jnfecciones por P vim^ 
os de 1 58 dfas 3 en las infccciones por P falciparum, de 2 14 dns 
La temperatura se normahza en 1 4 dfas en los primeros 3- en 2 42 en 
los <5egundos , 

2i Una dosis semanal liasta de 015 gramos, puede ser admimstnaa 
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tnbuidos colectivamente para el tnitamiciito de los ataques agudos dc 
malana 

(rf) Deterramar, si era posible emplear la cloroquina, en ninos 
menores de 5 anos a dosis supresivas y curatiras 
Las experiencias fueron efectuadas en el pueblo de Santa Apolonia, 
de 700 habitantes, situado en el Estado Trujillo, regi6n del Lago de 
llaracaibo El vector aWiisAnophelei darhngi, el indice parasitano 
global antes de la expenencia fue de 4t% y el indice esplemco escolar 
fue de 100% Es pues una locabdad de alta endemia malarica El 
personal empleado fue sometiOo a const ante supera ision 
Presentamos a contmuaeion los resultados obtenidos 
I Conclusiones en las espenencias con terapeuticv supresiva 
la El control quimioterapico de la transmision mal&nca actuando 
sobreel reservono del virus, seconsideraperfectamente factible con la 
administracidn semanal de cloroquina a la dosis de 0 30 grs para el 
adulto, sicmpre que se adminislre esta a toda la poblacidn En el 
pueblo de Santa Apolonia en Venezuela, durante el auo de la expe 
riencia persists h tnn«misi6n solo en el nucleo dc poblaci6n mfantil 
no tratada (menores do 5 anos) cl cual fue utilizado como gnjpo de 
control, para el cual no existfan pautas de tratomiento conocidas £I 
grupo tratado con cloroquina en las 4 semanas de cada mes, presents 
indices de infeccidn y gametociticos, insignificantes en las personas 


supresivos «e manticnen aptos para el trabajo y con “ensaeidn subjetiva 


puedo mantener bajo control con terapcutica semanal supresiva y 


tornado mucstras Se cstitna que en casos de epidemiais, el dejar la 

teraptutica supresiva cn maiios do los propnos habitantes, no per 

mitirlf ’ •’ — 
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•we lia\o treated 80 on ’ ’ * 

tJiej weropnmaryorr 
with tins new drug ' 
the oldest 72 years old 

and after treatment, c\ci j 24 Iiuurs fomper itiirc, pul«e, and respira 
toiy rates were tal on eiciy i Iiouisl Our eases are divided info fie 
following categories 

/’/o.tmodiuni luwr, &i cases, /* falapannn, 21 cx’^cs, P malame,2 
ca«os, mixed, 2 c A half gram of cnmoqtiin was given This is 
a single do«o treatment ^\e just gave the drug one time to these 
patients 

ith this dosage wo have ohsorv ed the follow mg 
The control of temperntiiio, willim *10 hours, whether it be a falci 
parum, v iv ax or malan lo infection In the peripheral blood picture 
ns to Plasmodium Miax^ withm 48 houre nil blood *:niears arc negative 


and 72 hours 


and wo have had no untoward sjmptoms 
As to the rclaiisc rate, it is v oiy diflicult to control, or to know wlietlier 
you are dealing with n ielap«c case or pnmarj infection in the Inghlj 
endemic area But (lie cases of the hospital personnel, nurses, order 
lies, cksaffeurs, wo hmo been oblo to control IPo hue some coses 
where the blood smears have continued negative after 18 months of 
treatment 

Dr M PiiOTi (Trance) I am of tho opinion (o) that the optimal 


*• quinine 
It would 

Tor all these reasous, I recommend the use ot a universal standard 
quinine in the form of taWefs of 20 centigrams of quinine hydro 
chloride Such n standardized presentation would not only make for 
a more precise posology but, in reducing the cost of production, would 
allow a better regulated and wider mass treatment 
Dr Ahmed IIalawam (Tgypt) I would just like to say a few 
words regarding this cimoquin Camoquin has been tried in Egypt in 
1940 and early 1947 Tho drug can bo given in two doses in one day, 
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Departmental Auditorium^ Mam IJall 


ACQUIRED niMUMTY IN MALARIA 


'WiixiAsi H TAUAFrruio, Department of Itactenology and Parasx 
toloyy, Unnersityof Chicago^ Chicago, III 


Although our chief interest lies in ncqiiircd immimitj, onj con 
sideration of acquired immunity should be prefaced bj recalling the 
probably universal occurrence and efficaej of innate immunit} I rora 
the very beginning of the mahnal infection and evtcnding, in gen 
eral, through tho acute nse, ns recognized by Golgi in 1888 and as 
studied statistically in detail bj modern workers, especially L G 
Taliaferro (1925) and Hartman (1927), up to CO percent of the 
progen) produced at eich segmentation may perish (see review in 
Taliaferro and Mulligan, 1937, and Taliaferro, 1948b) The actual 
number that die depends upon xaiioiis features of the parasite and 
host. In addition, certain races of man and even indiaiduals of the 
same race possess, on tho average, more innate immimiiy than others 

Acquired immunity, if developed, is superimposed upon this base 
of innate immunity 

As time does not permit a systematic review, I shall limit my re 
marks to a few characteristics of acquired immunity with special 
reference to some of the more recent work and some of tho unsolved 
problems in tho field 

The test for the presence of acquired immunity is almost exclusively 
based upon some modification in the paiasitcmia, such us the sup 
prcssion of initial or supermfcctions to varying der,rees IVc greatly 
need some m vitro test for functional acquired immunity The pro 
tection test has been perfected for only a few infections and in mon 

. • P 11 


volves strain specific antigens Tlio agglutination reaction, on the 
other hand, as first described by Eaton (1038) for Plasmodium 
knowlest, shows promise because the phenomenon occurs in vivo in 
some malarias as part of the immune reaction and, as far as is known 
IS strain specific Tho opsonic test, as developed recently by Zucker 
man (1945) vvith macrophages grown in tissue culture, is also prom 
776 
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bj repented supcnnfections with P lofhurae and P galhnaceum but 
not in chiclvens reco^ oring from initial infections Tho antibodies in 
lier work behaved like immune iso hemopsonins and may have re 
suited from her use of blood transfusions from ono chicken to another 
during the procedure of hyperimmunization 
In view of tho foregoing positive results, there is, as yet, no satis 
factory explanation for tlie difTiculty in demonstrating protectire 
antibodies in such infections as P cathemenum m which intense im 
mune reactions occur Several suggestions have been made, all of 
which mnj partly account for tho difficulty 
Cannon and I (1030) ha\o suggested that antibodies ore formed 
locally in the sites of macrophage activity in sufficient concentrations 
to be effective locally but not in sufficient concentrations to bo readily 
(ransferred passively after dilution m the blood stream 
On - 

occur 
the re 

mcabilitj of the surrounding red cell or unless it is free in tho plasma 
Nevcrthclcs, he stresses the need for using small do^es of organisms 
in protection tests 

SfuIIigan and Ins coworkers (1910) believe that antibodies are not 
fully cffcctno unless tho lymphoid macrophage system is sufficiently 
activated This activation was brought about in their work on P 
knoteleti bj a previous infection with tho antigcnically distinct P 
cynomolgi 

Others have stressed the probably significant role of nommmu 
nological f ictors Tlius, recentlj Rigdon and his coworkers (Rigdon 
and McCain, 1947) , m studying tho mechanism of the parasite decline 
in infections with P lophurae, believe that many parasites are killed 

— - * » » U p pI, ♦! Tirrs na n in the 


factors, it should be kept m mind (hat the high degrees of immunity to 
superinfcction persist during long periods of latency when many, » 

’ » 1 I t» plp^ppp» pn<.r?+nTinnnal 

• n 

u - - o u 

among different stages of the parasite* Jf T Boyd and Kitchen 
(103G) andSinton (1940) behove acquired immunity to P riiffaiana 
P Oldie in man, whether following blood induced or sporozoite in 
duced infection, is largely directed against the erythrocytic stage 
rather than the sporozoite Russell, ifulligan, and Mohan (1942) 

* ‘ tU inactivated sporozoites 

to sporozoite but not to 
1 ton (1940) have recently 

demonstrated that opparentl> normal preerythrocytic stages but few 
or no blood stages of P gdlltnaceum develop when large numbers of 
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(1939), Cofigeshall (19i3) and others, have implications in regard to 
immunization and the supplementary role of acquired immunity in 
treatment In the first group of infections, antigenic stimulation may 
bo reduced in early treatment to such a point that acquired immunity 
plays only a minor supplementary role in chemotherapy, wliereas m 
the second group, antigenic stimulation, even though reduced by early 
treatment, is strong enough to evoke acquired immunity Similarly 
much larger amounts of aacemc may be necessary in the fir-t group 
than m the second one to produce similar degree*! of immunity 

The tendency of malaria to relapse makes the use of living vaccines 
dangerous Effective noninfectious vaccines for artificial immumza 
tion liavo only recently been prepared With erythrocytic stages 
Gingrich (1941) first obtained partial immunity by injecting canaries 
with large numbers of heat or formalin killed P catheinenum, 
Jacobs (1943) increased the efficacy of/* fopAwrae vaccines by adding 
Siaphylococcus toxoid More recently, Freund and his coworkers 
(1945) and Thom«on ot a1, (1947) have reported high degrees of 
acquired immunity against P lopkurae in ducks and against ? 
hnowleu in monkeys after immunization with formalin killed para 
sites mixed with paraffin oil containing killed tubercle bacilli and an 
emulsifying agent These arc the most promising results so far 
obtained 

Working with P yallinaceum. Mulligan, Eussell, and Mohan (1941) 
were the first to obtain partial immunity m chickens with a vaccine 
produced by inactivating sporozoites of P yalhnoreum with ultra 
violet light FuascJl and 5fohan (1942) further found that protection 
was increased when vaccination was combined with the passive transfer 
of immune serum 

c / . ~ I Ji-ivo been disappointing 

im large numbers of blood 
j aablo (1) to influence the 

• j ifections with P viicx or 

(2) to obtain appreciable protection against blood induced infectioia 
•nith the SfeCoy strain or against sporozoite induced infections with 
tho Chesson <!frain of P tniue 

Tliere is little hope at present that potent antiserums or dead 
vaccines will be deacloped and widely used to control human 
In either passive or actnc immunization, the number of antigenic 
variants included in each species is a great, if not insurmountable 
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and m one of these cases parasites disappeared avithoiit any specific 
treatment (Rapor, Wilson, and Wilson 1945). 

The above findings refer mainly to the fighting tribes, recruited 
largelj m highly malarious countrj As the East African forces w 
panded, increasing numbers of the less warlike tribes, coming mainly 
from thohigh country , were recruited for the technical services The'e 
services also absorbed numbers of more educated craftsmen and tech 
meal workers In this group of Afncan soldiers the reaction to 
malaria was quite different from that in the group already described, 
with the result that malaria rates were higher and indnidiial attacks 
either troublesome or severe A differential sickness rate for these 
men is not in general available, but in Ceylon the Medical Corps, En 
gineers, and Gunners had a mainna rate of 7 percent, three times 
that of the infantry The average duration of fever under treatment 
was over 2 days in this group and some cases proved very refractory, 
possibly as a result of the tendency to take minimal amounts of treat 
ment (when they conldgetit) /orany slight ntfack of fever Without 
specific treatment, fever continued for an average of 9 3 days, but 
tho severity of symptoms sometimes compelled earlier specific treat 
ment, even m this evperimentally observed untreated group 


TiBU 1 — Mataria indicct in the dry $c(i»on 
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The gametocyto output of the two classes of soldiers was also veiy 
different, and in a mised unit studied while on duty (Wilson and 
Wilson 1945), the gametoeyfe rate was only 1 percent in the immune 
group but 7 percent in the remainder Similarly after treatment with 
short courses, the gametocyte rates were 7 to 10 percent m the im 
mune and 25 to 32 percent in the susceptible group 

Vabiations in Tribal ENDEMicirr 
When surveys are made in the tribal areas of these various peoples- 


homelands have resulted m substantially differing degrees of tribal 




SUSCEPTIBILl'n TO ^IALARI\ IN 
EVST AFRICANS 

D Bagsteh Wilson, Mdlanologut^ Tanganyika Territory, and 
ilAKQABzrr E WiMov, from Sluheza, Tanga, 1 anganyika 


malana is of greatest importance 

SuS CEfl ' m iUTT IIS AnUCAN SomiERS 


flljsenco of attacks in Senegalese soldiers in Algeria, irliila the local 
population Tverc suffering from repeated attacks In our own ex 
perience, the malana rate m West African troops who came to East 
Afl . . . T . , , , 

to 

at ‘ < k 

sufl * 

did 

tnbos stationed in Ceylon, the malona rate was only 2 G percent over a 
0 month period, as compared with 25 6 percent in Europeans Raper, 
Ogbom, and Wilson (1944) in a senes of therapeutic tnals, found that 
in their immune group of patients reooTcry had occurred almost as 


specific antimilanal treatment. Screralcaces were observed m which 
dividing forms of P falciparum were found without ««nous illness, 
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nnopheline control being earned out in urban areas and around labour 
camps, and the total number of Africans protected by such measures is 
an appreciable fraction of the iKipulation Tlie unmuno status of the 
people concerned may be changed by this protection o^er a period of 
jears, and children never acquire an immunitj, as has been found, for 
example, on the copper belt in northern Ehodcsia This effect is en 
hanced by the increasing amount of antimalarial treatment that such 
people, and many others such as schoolbojs and the better paid crafts 
men, receive MTiethcr or not this is a desirable development may be 
arguable, but it is an inevitable one, and must bo accepted as one of 
the factors m the production of a mounting clinical malaria rate 
Although in civil practice it is possible to obtain only an impression of 
the truth of this conclusion, military experience, because of its greater 
precision in recording disease incidence, leaves no doubt about lU 

Epidemic Antis 

There is another far more important cause of a general increase m 
clinical malaria in East Africa, naniel> the invasion of areas hitherto 
malaria free or the general dissemination of malaria over districts 
previously only slightly affected by it Such extension is almost 
wholly from lower to higher altitudes, and Gamham (1045) has 
already described epidemics occurring up to 8,500 feet (2, COO metres) 

y . . mt ^ 

, * I 


while m others it occurs for a short season during which a more or less 
severe epidemic is experienced, with its resultant effects of severe 
illness 

Elsewhere more fulminant epidemics occur In the Kikuyu country, 
north of Xairobi, some hundreds of deaths resulted from such an 


while no more than a few cases of local infection were recognized 
annually Yet at the time of the epidemic severe illness was widely 
spread over most of the high uplands of which this district consiets 
Tlie origin of the epidemic is somewhat obscure, but, as in Kigezi, 
there has been an increasing cultivation of valleys that had hitherto 
been sedge covered swamps, and now Anopkdes garribiae is to be 
found nearly everywhere up to 6,000 feet, although usually in sm^aU 

) culti 
it has 

been possible to observe only the dry season endemic indices. These 
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But the vast majority of the Somnli only encounter milana from 
time to time, and spleen rates range between 2 and 30 percent, except 
during an epidemic when they rise abruptly to 50 percent or more 
Tho parasite rate usually found under such circumstances is of a 
much lower order, 18 to 20 percent in the example shown in table -I, 
‘ * are suffering 

I malaria ex 

hibits a degreo of Mrulence to Africans that contrasts greatly with 
tho more commonly found promunition m most of tropical Africa 
It IS probably true, however, that some 3 to 4 million people in hast 
Africa alone may bo subject to this type of risk, and so it provides 
u problem of some magnitude and one which has an increasing im 
portance 

ilc-vsimESfENT or Mal-iria 

Although wo have repeatedly referred in tho past to the character 
istic variations in the endemic indices that emerge under varying con 
ditions of malaria transmission, we make no apology for reverting 
to this question, since the c » ^ .i- 

paper go some way towj 
may bo encountered Th 
suitable measurement of 

the results of frequent or infrequent infection, and this holds at lea«t 
over a very wide area of the African continent 
Tho first and obvious requirement is that measurement of malona 
m man must bo related to season Evident as this may be, it is a 
stipulation that is too often ignored In fully hypercndemic areas 
there is evidently little difference between one season and another, 
but in the presence of other grades of endemicity, wide and informa 
live increases may be found in both spleen and parasite rates during 
the malaria season If possible, therefore^ measurements should be 
made both in the dry season and at the height of the transmission 
season 

The restriction of observations to children, as is commonly done, 
and which may of course be inevitable in some places, leaves out of 
account much information that may be of great, or even critical, im 
portance in the initial assessment of endemicity A high degree of 
susceptibility in adults is shown more particularly during the trans 
mission season, not only by the attack rate but also by a spleen rate 
that approximates that of children The spleen rate in adults will 
nearly always bo somewhat lower, owing to the greater difficulty 
experienced by the exammer m palpating the adult abdomen, par 
ticularly that of a muscular male However, this difficulty does not 
’ ’ nmplementary 

na, we have made a practice of 
s, and although this is a crude 
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It referred to this problem The malaria incidence in h^perendemic 
regions, as measured by spleen rate and parasite rate, is different in 
' ’ » f »» In Indonesia the 'pleea 

rate runs up to about 60 
9 percent m adults. In 

Negro children the spleen rate is as high as m Indonesians, but m 
adults it IS much lower, the parasite rate m toddlers comes near to 
100 percent and m adults it never gets under 20 percent Schuffner 
and mj self thought that this difference was duo to a racial difference 
between Jfalays and Negroes But Bagster Wilson said it was due 
to tho more intense infection to which the Negroes were exposed 
This engenders a more complete immunity which, in its turn, causes 
tho spleen rate in adults to subside 

In >ew Guinea tho ntimbcrs of tho punctulatus group cause a heavy 
malaria infection Ne\erthcles3 tho spleen rate among the Papuan 
adults IS supposed to bo as high os among the Papuan children. So 
I hoped to be able to prove Dr Wilson m tho wrong by showing the 

* 1 4i V jjjgjj. jjduit 

high, as high as 

the Negroes’, and far above what we are wont to see in Indonesia, 
although the incidence of hcav) infections is less than in Negroes 
and more like that in Indonesians But their adult spleen rate is dis 
tinctly less than m their children, although the difference is less than 
in Negroes 

On the whole, the Papuans stand in between Indonesians and 
Negroes That is just what Dr Wilson’s theory would require And 
£0 I am inclined to believe that he was right and we were wrong— 
although I concede that these data do not offer a completely satis 
factory proof that his view is right 

DrL-J CnwATT (Nigeria) The senes of recent, still unpubhshed 

data collected in a hyperendcmic area in West Afnca may serve as 
a circumstantial though strong cndenco of the existence of an m 
herited, passive, immunity to malaria and may emphasize its im 
portance in modifying the course of an initial, untreated infection 
of African habies with F falapcrrum 

These data are being still collected from 4C0 African infants m 
vestigated not by random sampling but by a clinical and baematologi 
cal examination repeated every 3 to 4 weeks Detailed and tabulated 
data are now available for 91 babies, seen regularly from 1 to 2 weeks 
of life to 12 to 14 months 

The average anopheles infective density of the area is such that 
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Whether this Immoral passive immunity is transplacental or pro- 
vided with the mother’s milk remains to be shown It may be of «ome 
interest to remember here Culbertson’s experiments with mice inocu 
HtedwithT’ rfut/oni and rats infected with T* The litter from 


I ehould like to add that in 1945 Gamhara completed an infant 
sun cy in tlie Ka\ irondo around lusumu in West Africa The results 
of hib work, uhich is earlier than mine and will shortly be published, 
arc extremely similar to those quoted above 
One final word — the fact that a newborn African baby exlubits 
r good deal of passne, inherited immunity to the malaria parasite 
docreaees obvioiislj the value of the newborn first infection index, 
need as a yardstick of the amount of transmission in hjperendemic 
areas in Africa 
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The frequency distribution carve of parasite densities calculated 
as a geometnc mem for each group has revealed that m three fourths 
of all ca«es the density of tl^ first infection is not high and vanes 
between 100 and 1,000 parasites pet cubic millimeter Only in 4,5 
percent of cases the initial density iras 10,000 per cubic millimeter 
oc higher 

This initial parasitaemia la invariably high when first seen in the 
fourth quarter of the first year of life 
It was possible to distinguish four different trends m the course 
of the initial untreated infection m African infants In about 40 
percent of our infants the low initial parasite density lasts for 2 to 4 
months with variations and tlien decreases considerably or even be 
comes negative In 20 percent of our infants this low initial parasite 
density rises steadily or abruptly to 10,000 or over and maintains its 
high values Clinically there seems to be little evidence of signs of 
overt malana in those infants that exhibit low or moderate para 
sitaemia In cases with parasitaemia of over 10,000, S5 percent of 
infants exhibit most of the signs of overt malaria 
Two groups were compart babies that were permanently para 
Site negative during the first 9 months of life and babies that had 
parasites in their blood at any time during the same period 
It was found that fever above 100® F , convulsions, minor ailments 

ffnwwfn *Im. 1 J _ I .J < 


Howeaer, symptoms of severe overt malaria were surprisingly in 
frequent and the comparative mortality of both groups was only 


infancy 

This investigation is being pursued Its temporary results con 
firm what was said with regard to human malana about 10 years 
ngo by Schilling, by Barber and Bice, fay Hackett, and by Clark 
It seems that infants bom from highly immune African mothers 
inherit a good deal of passive, human immunity which shows itself 


iMn the intancy which from the malana point of view is the crucial 
phase 
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altered; the attacks of ’ 

follow excrciso m tho upr * 
after sleep in paro^jsma 
of Ham’s acid test m noc 

m all other h""’ — ’ ' • • . • 

familial h * ' 

m contras • ' 

These esar 
problems c 

PlOMENTS 

Tlie salient characteristic of all tlio conditions is 
haomoglobm and/or its derti'**” 
ment'"''*"^ * 
by Ft ■ ‘ 


t ■ • J 

n • 

ir ' 

ti 

} • ' . •• 
r \ g uy a splitting o2 

c*‘ ‘ ^ I vttij molecule and tho union of the liaematm so 

liberated with* crystalburaen of the plasma This pigment «« *<' ’•'■1 
m all tho intra\ttsc«larhacmolycc« 
m the urine It seems unlikely ' 

weight and diameter Kiming ^ ^ uui mat the 

injection of hacmntin into roan, monkeys, and rabbits results m an 
increased excretion of fnecil porphyrin nml suggests that methaem 
albumen is removed from tho circulation by tho liver and there 
converted into porphyrin 

Although methacmoglobm is never found in tho plasma of black- 
water fever, it is frequently present m the unne, and its appearance 
m tho unne bears no relation to methacmalbumen m the plasma or 
to the pH of tho urmo (Foy and Kondi 1938) . Methacmoglobm does, 
liowever, occur in the blo^ of some of the other hn*-'”''"''' s 
such as that which mav foil''"' 
or 
a n 

sup ' ■ 

pre u »*» wiw mood is one of extreme 

into - ,uuy uavo a fundamental bearing on the metabolism of 
tho red cell It has been shown by a number of workers that methnemo 
globm is present in small amounts in normal blood, and the work of 
preventing too great an oxid^ion of oxyhaeraoglobm to methaeioo- 
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IS due to physical disintegration of the cell, or to changes in the 
permeability of its wall that permit the whole or part of the haemo 
globin to escape, is at present not known for all the various types of 
intravascular haemolyses There can be little question that m black 
Water fever red cells in various stages of disintegration and phagocy 
tosis can bo seen, but whether they have lost all or part of their haemo 
globm before breaking up is not ei^ to determine In any haemolytic 
process there may be a certain proportion of cells that lose no haemo 
globm, another portion which may lose only a small percentage, and 
still another portion that lose greater amounts It is then unsatis 
fictory to postulate that a certain number of cells lose all their 
haemoglobin, or that all the cells lose only part of their haemoglobin 
content, conditions maa vary in the different diseases, and perhaps in 
the same disease at different times It is, for example, well known that 
red cells can lose the major portion if not all their hnemoglobm and 
still remain intact for some time In such cases there is evidence that 
the haemoglobin leai es the cell first, and later the cell disintegrates 
and is phagocytosed 

Tlio problem of the passage of the large molecule of haemoglobui 
through the cell wall is one of fundamental importance m all haemo- 
lytic conditions, and we have recently been inaestigatmg it from the 
point of view of cation permeability using the radioactive isotopes of 
sodium (Na S4) and potassium (K 42) in various haemolytic condi 
tions of man and animals ‘ Svedberg (lOSO) lias postulated that the 
’ ’ ’ ' ' ' • ’ ’of 08,000 may pass 

into 17,000 units and 
Tlus, however, has 

been criticized by bchmidt It appears that the red cell is 

somewhat intolerant of eichanging cations to any great extent, nor is 
this selectivity greatly changed in tlie haemolytic conditions that we 

" ’ ^ Slum is the dominant cation in 

list sodium IS the cation of the 
^ This raises the interesting 

problem of changes in cell permeability to cations at different stages 
of the life cycle of the cell The red cell’s high potassium content 
must have been acquired at some time during its development, the 
cell later appears to lose this ability to exchange potassium to any rni 
portant degree, but having <mce acquired it, it may maintain its 
equilibrium by means of minimal exchanges Davson and Danielh 
(1938) showed that there is a prchaemolytic escape of potassium from 
the cell in vitro m the presence of various haemolytic agents, and 
Ponder (1947) has considerably extended this work using flame 
photometry 

Evidently there is, at least in vitro, a prolytic escape of potassium 
from the red cell when in hypolytic suspensions of various haemolytic 


t xp press 
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osmotic fragilitj nnd minunal spherocytosis Transfusion of red 
cells from cases of bhek^nter feter taken during the height of the 
haemolytic crisis have a \cry much reduced survival time in normal 
individuals, but tlie life span increases ns the length of time from the 
haemolytic crisis increases Ked cells from normal individuals trans 
fused into acute cases of blnckwnter fe\er are lysed just as readily 
as are the patient’s own cells (I'oy, Kondi, Kcbclo, and Soeiro 1015) 
Further largo amounts of plasma transfused from fulminating cases 
of blackwater into normal recipients produce no untoward effects. 
Iheso facts * blackwater fever there 

IS not only destroys all cells that 

come into c y be some red cell ab 

normality in addition, as shown by re<luced survival of patients’ red 
cells in normal individuals It is, however, Bomcwhnt startling (hat 
plasma taken during the height of a haemolytic crisis produces no 
effect in the recipient Findliy and Markson (1047) have described 
the results of injecting malaria blood into recovered cases of black 
water fcacr with the production of haemolysis in three out of six 
cases Injection of normal blood produced no effects, nor did in 
jcction of the same malaria blooil into normal indiaiduals 
Although blackwater fever - ’ /—rr 1 1 * 

to saline, their fragility to 
cells from cases of familial 

1043) Bergcnhcm (1036) and Fuliraeus (1030) suggested that 
* **’ ’■ moly tic conditions 

I natmg blood in an 

cells allowing lyso 
ork (1036) on the 

anatomy of the spleen tended to add support to this vicvr, hut th* 
more recent work of JIackenzio ct nl (1040) nnd Wlupplo (1941) on 
* ■" Ponder 

factor in 
no means 

a straightforward one is shoaan by tlio fact that intravenous injection 
of largo quantities of lysolccithm in baboons fails to produce any sign 
of haemolysis or caen spherocytosis (Foy nnd Kondi 1913) This 
may bo due to inhibition by plasma proteins or to other unknown 
factors Kellawny (1933) and Holden (1935) have shown that in 
snake venom haemolysis Jccithinnso is the important factor It is 
possible that lecithmnsc, acting on a substrate of lecithin m plasma or 
cells, splits the lecithin into an unsaturated fatty acid and lysolccithm 
nnd may ' - i _ c 

of imporl * 

memhran 
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tho possibility should not be completely ruled out Recently Jacobs 
(1017) rcMcircd tho cridenco in connection with antierythrocyte 
ac(i%itj nnd reports a number of his omi experiments, and concludes 
that so far ag Iiis A\orh is concerned there ig little to support this 
hypothesis, although he admits that there s\as no evidence that the 
material that he cmplojed proroled any sort of antierjthrocyte 
response 

Pahasites 

There is no c^ idencc that specific parasites, other than malaria can 
bo regarded ns important in tbo genesis of bl ickn ntcr fever Nor have 
haemolytic strains of malaria been shown to exist in tho sense that 
they can produce a sudden and profound haemolysis such ns is charac 
tenstic of bhcUvvntci (Poy and Kondi 1030, 19-Jl) Strains of P 
faJciparutn that are highly drug resistant cannot he excluded as a 
factor, but tho prcci«o niche that this parasite occupies m the black 
water fever picture is hy no means clear Cases of blackwater have 
been reported in infections where 7* xnax was said to have been the 
only parasite, but many of llieso rcporlsarc not sufficiently (h«crinunat 
mg to bo watertight evidence Ihc works of I airlej (1945) in the 
Pacific showed that blackwater fever was rare after the introduction 
of atebnn prophylaxis, and be suggeMed that this may be due to 
the wiping out of the falciparum infections 

Droos 

Drugs occupy a controversial position m the genesis of blackwater 
fever Tho correlation coefilcient between the last dose of quinine 

I-' #*»* Ap-r it* I 


lO LK) Ul V IlUC ill me lUJV lltllL liiuiitia itia^ U u uu u 
blackwater fever Many ra*:cs hare been reported after atebrm- 
(Toy and Kondi 1937, Manson Bahr, Abbott 1010, etc ) 


s 

taken in very largo amounts in Greece During the war it was not 
available, and atebnn was substituted How far the fall m both 
* » i ■« 4 .« 1 jjpg pj drugs, it IS 

It IS interestmS 
ical acumen many 

undoubted cases of blackwater fever, but although there is no evidence 
that he had quinine, he way have had some other antimalarial 

Retcrenccs 


Borgonhem B 
BuUa P C A. 
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metabolism, they do not think that cireulating hnemoljsins are re 
sponsible, nor do they cor= ’ * i 

l)tic conditions, spheroc 
cytosis IS accompanied bj 

the cells as well as by cj iiit uitas and volumes, but these 

changes are not invariably linked to variations in osmotic fragilitj to 
saline. 

In blackwater fever it has been ‘ 


1 

r 

t 

auecfs the du 

haemoglobin mji in paroxysmal noc 

tumal haemoglobvnuna and possibly also in blaekwater fever there 
19 a certain percentage only of red cells thit are abnormal, and that 
therefore when the blood count is high the evidence of haemolysis is 
more pronounced than when it is low, evidenced by the fact that 
haemoglobinuno starts only when the red cell count has reached the 
higher levels, nt low blood crt - 


^ iLii.ii.ai>cct in 

' mtected with P knovltn infections, and that 

the activity of this substance is greatly enhanced ~ \ 

laiubited b\ ~ ’ 


y Muiigeu 43 a result of mahria in 

leLiiuii, which in the presence of coraolpmo”^ 
homolni^ ’ 


’ ~v. e, v^ises oi olackwater fever, as 

an III recovered cases, Coombs lest is consistently negative as 
aNo it IS in paroxysmal noclomni •- ~ 

tnneC • 



TIIE UNITED STATES PUBLIC HEALTH SERMCE HULARIA 
CO>TBOL PROGRAM IN THE PHILIPPINES 
Francisco J Dr, M D , M P H Comultant tn Malaria and Chef 

of the Malaria Control Dttnstony V S Puhhc Iledllh Senice tn 

the Philippines 

Tito United States Public Ilealtli Semcc malaria control program 
in tlic Pjulippines iras started iii April lORJ, as part of the program 
designed to assist the Philippine Commonwealth Government in the 
lehabihtation of its qunruitme and public health services, through 
an appropriation made bj the United States Congress in December 
1945 This progra ‘ 

of 194C pissed bj * 

provides for the 

servjcos and facilities throughout the Philippines up to June 30, ]9 j0 

Surtees made immediately following tho liberation of the Philip 
pines from the Japanc«e revealed that malaria was one of the greatest 
public healtli problems of the country Prior to "World War 11, it 
was estimated that there were about 2 million cases of malaria 
throughout tho Philippines every year It was conservatively esti 
mated that tho incidence of tho disease had more tlian doubled due 
to lack of food and medicine, deterioration of public health service, 
displacement of population, ond lack of adequate liospital facilities 
during tho Japanese occupation hen industries producing lumber, 
sugar, copra, and other commodities resumed operation subsequent 
to the liberation of the country, 30 to 50 percent of the laborers m 
most malarious areas were usually absent ev cry day, and fertile lands 
lay idle due to malaria It was evident that control of the disease 
was urgently and vitally necessary for humanitarian reasons as well 
as for rehabilitation purposes It was also evident that the Malaria 
Control Section of the Philippine Bureau of Health with only five 
malaria control units and a meager appropriation would be unable 
to cope witli the tremendous public health problem that confronted 
the newly liberated country 

Ba«ed on these realistic considerations, the United States Public 
Health Service has worked out a malaria control program with the 
follow-ing objectives 

1 To effect a successful joint United States Philippine malaria 
prevention and control program 

2 To render immediate relief to malaria victims by setting up a 

free laboratory service, combined with home and dispensary treatment 
of cases , 

3 To eradicate or control the malaria vector by the institution ol 
temporary or permanent control measures 

4 To institute a malaria education campaign for the masses 
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assistant surgeon general m charge through the director of field opera 
tions The consultant has a stall of field supervisors including two 
entomologists, a malanologist, a parasitologist, and a malaria en 
gineer. These supervisors make periodic inspections of the units and 
coordmnte the work as a whole Cach malaria unit is composed of 
two medical officers (malanologists), two parasitology technicians, 
two entomology technicians, and a malaria engineer who serves one 
or two other adjoining units which may be wiUiout an engineer It 
has been the practice to reduce the number of malanologists in a unit 
to one when the malaria situation in the area of responsibility of the 
unit has been brought under control In addition to the normal 
complement of each unit, up to 30 laborers are hired locallj on a daily 
basis to assist in the vector control projects Each unit is provided 
with a y_ ton or 34 ton truck, microscopes, sprayers, antimalana 
drugs, and other equipment and material 
The functions of the malaria units are briefly as follows 

A. Malaria survey 

1 Collection and evaluation of morbidity, parasite, inocula 

tion, and spleen rates and indices ns well as larva and 

adult densities of mosquito vector 

2 Determination of the presence and incidence of malaria 

infection m communities 

3 Study of tho topography, melcorology, demography, and 

socio economic factors in malarious communities. 

B kfalaria relief 

1 Free treatment of malaria patients in dispensaries and in 

homes 

2 Laboratory service for examination of blood smears 

3 Adiisory and consultatne «cnice to patients and physi 

Clans 

C Malaria control 

1 Planning construction, repair, and maintenance of niifo 

matic siphons and dims with sluice g ites 

2 LarMciding by means of spnycis and DDT tinted siw 

dust 

3 Brushing md clciring of streuns, chinnellmg, ditclung 

subsoil drainage, etc 

4 Otlier ^ cctor control measat es. 

D Malaria educational campaign 

1 Lectures and confeiciices with medical societies, hospital 

personnel, and pn\ite medical practitioners 

2 Lectures, demonstrations, and confeiences in schools, public 

meetings, house to house visits, town fairs and carnivals 

etc , 

3 Exhibition of moving pictures on malaria prevention ana 

control 
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Tho Malaria Control Division also directs and supervises the 
mosquito control work in and around the International Airport as 
an aid to the Philippino Bureau of Quarantine 


Table 1 — The mean epidemic rote parasite and spleen indices in 80 tnalariom 
barrios in different parts of the ihUippines before and after 10 to U monlht 
of quinacrine hi/drochlonde #rrofin«il* of cases and rector control tcork n 
J!}i6-47 Total population S2 691 
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Table 1 sliows the mean epidemic rates and parasite and spleen 
indices in 80 malarious barrios (subdnisions of municipalities) m 
different parts of the Philippines before and 10 to 14 months after 
the institution of control measures It will bo noted that the re- 
duction in the mean rate ami indices is statistically significant. 
Table 2, which represents an analysis of the rates and indices in 59 
other malarious barnos before and 10 to 14 months after the in 
stitution of control measures, sliows n significant reduction in the 
mean parasite and spleen indices While the reduction m the mean 
epidemic rate m this group is not statistically significant, the fact 
should be considered that this rate is easily influenced by the con 
comitant presence m a malarious locality of other febrile diseases, 
such as upper respiratory infections, which may be included m the 
census as malana In the course of malaria surveys m cnderaif 
areas, obscure febrile disorders arc generally considered as malaria 
unless proven to be another disease 
It IS pertinent to state that the 139 barrios studied in tables 1 and 
2 with a total population of 85,152, are but a small representative 
sample of the hundreds of other bnmos where malaria units have 
been operatmg It is unfortunate that lack of sufficient data con 
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In addition to tlie £0 malana units 4 piifomolog caJ surrey teams 
lare recently been activated Each of these teams is he.idea bj an 
entomolo^st with two entomology technicians 'll e teams are pro 
Tided With a imnimum amount of equipment and supplies to enable 
them to move fast and to permit the personnel to lire and work m 
hilly or mountainous places where tlieir sen ices maj be needed The 
teams and malana xmits work indepcndentlj , but the rc«pectire heads 
coordinate their work if they are stationed jn the ®ame general rioinity 
The teams were actirafed in onler to carry out important entomo 
logical studies such as the determination of the presence of rectors 
oti er than Anophelti mtmmut faiirostns without slowing dorni the 
control work of the malaria units 
The following is a statistical lesumt- of the salient activities of 
thovimtsfroniApiillSiOthroughMarchSl 1048 ‘ 


Total attacks treated lo bomes 
2 At dl^i«ss3rlca 

a ^u^lW of oe V cases 
6 ^umber or relapses or relofocUon* 

Total attacks treated Id dl<KD$arle3 


107 S8Q 
101 BoS 
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0 Atcrase number old pensaresoperslelpermonth 
C ^ loiber of persons whose blood smear-* e e ctftrulned f r 
malaria 
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“J 
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os oRO 

%C1 C07 
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repatre*! 3S 

ToVaV noiuirt r ol automatic sipho a constructed anl re- 
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set <■" ■ ’ ’ ' ’ 'ho liopc that the rinlippme 

Gov sjearJ^ appropriations for 

nial ^ ^ the activities being under 

taken by the units of the United Static Public Ilealth Service 


Table 3 — Fxpcndlturca and encvmlttaneea of the ifalana Control Dirmoti 
broXen doicn by ttemt from Jan 1, /pjff through Mar St iSJS 


itemj 
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■ . ■ 
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tSS7 IS 

1 «*t3S 
KiaM 
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8,3110.1 
«.7M.'8 
6*0 30 

1 7M 
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4 ei7 oo 
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I! S i "S 

na-OI 31 
8.83) r 
e,3K.iw 

I 001 88 
8X332 
318 01 
17 731.89 

*7 00iM 

38I(I.3U(] 
70. no. 39 
11 saw 

1 fllU 
£601(3 
837 99 
3i(37» 
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380,374.31 

304 028 38 
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teming the work in other cozQMumties prevented their inclusion in 
this analjsis In these barrios, the campugn consisted of (1) treat- 
ment of cases with qmnacrme hydrochloride, (2) vector control by 
means of laniciding with DDT and by use of automatic siphons 
end dams with sluice gates, and (3) education of the masses on sim- 
pie prevention and control measures 
Permanent control devices such, as automatic siphons, dams with 
sluice gates, and subsoil drainage are constructed whenever possible, 
and temporary measures like lanicidiog, brushing, and clearing are 
done only when permanent devices are impractical or cannot be im 
mediately installed Airplane spraying of DDT thermal aerosol * 


spraying of dwelling places with DDT, benrene hesachloride, and 
chlordane to determine the effectiveness of this procedure, which has 
gamed popularity in the United States and other countries In the 
Philippines, however, the vector is not known to rest in houses at 
day time, and rural houses, which are generally far apart, are chiefly 
made of nipa and bamboo A number of problems will have to he 
solved before residual spnying of houses can be adopted as a stand 
ard procedure in the Philippines 

^ith the concept that research work is indispensable for proper 


country From these studies was evolved the use of DDT treated 
8awdu«t* for the control of anopheline larvae in streams, which has 
been found to be higlilv effective, economical, and fast and which 
does not require sprayers or other apparatus Studies are also being 
conducted with regard to tho presence of vectors otlier tJian Anaphehs 
tninimiw faviro^tns, untoward effects due to atabnn, efliciency of 
new antimalanals, and improvement of automatic siphons The 
Malaria Control Division has a small research laboratory m Manila 
where animal experimentation and preliminary testing of equipment 


Jiarui JI, tiny, is 73 bince the program is supposed to 

terminals on Ti,no an lo'n c »» « n « u u , , , 
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the rainy season, hen A (A') dai^ingi density arri\ es at its maximum 

w _ *v j,., cc^^con, (A') darhngi 

cases become fewer 
new surge appeam 

This cycle is repeated eacli year, tho maximum varying between March 
and May in accord with the amount of rainfall, which influences 
directly A. darling breeding 
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TROPICAL MEDICINE AND MALARIA 


CoNmoi, Methods 

ANTII^7AL 

Antilarval measures consisting of treatment of A darhngi breed 
mg places ivitli pans green and occasionally ditching or filling were 
employed in the two ends of the malaria area, which begins near the 
city of Goicmador Valadarcs and extends to the station of Desera 
bargador Drumond (areas I and III on map 1) 

Area I is bordered on tho north and east bj the highly malarious 
vallej of tho Suassuf Grande Kiver, on the south by a range of mouD 
tains with tho Ilio Bahia road passing through the onlj valley, and 
on the west hy the valley s of the Ilio Doce and Suassui Pcqueno Kirere, 
which are also malarious In this area of approximately 500 sq km 


relation among these zones and with the neighboring malarial areas. 

Zone 2, more protected than the others being farther from the 
infested areas, has never been rcinfested after the elimination of A 
darUngi m 10i4 

Zone 1, separated from tJie valley of the Suassuf Grande Hirer by 
not very high mountains, was rcinfested after 2 years After eliim 
Dating A dcrlingi a second time, this zone has continued negative 
until Uio present time (more than years) 

Tho third zone, m direct contact with tho malarial arei of the Bio 


same breeding place, a small lake situated between tho roadbed ot 
the railroad and the Rio Doce River The other IG breedmg places 
of A darhngi identified in this zone have been negative since Septem 
ber 1945, for 2^ years This was accomplished m spite of the 
proximity of an infested area and a good means of transportation, 
such ns the railroad 

The same antilan al measures averc earned out m arei III (area II 
of map 2), winch covers all of tho malarious area of the Piracicaba 
River 

In this area, the possibilities of reinfestation are smaller, for it 
may occur only from the infested area ot the Itio Doce, the rest of 
the Piracicaba River Basin being well protected from other malanous 
areas by high mountains 

The total number of A darlingt breeding places found m fins area 
covering 800 square kilometers, was 78, distnbuted along the Piraci 
caba River and 2 smaller braniAes, the Arrudas and Timoteo Rivere 
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JIalana is caused by 3 species of parasites The cumulative data 
for 3 years (1944-46) sho'w that in area II (map 1) out of 9,845 posi 
tive smears, collected from patients who came to the medication posts 
for treatment, 5,735 were P falctpanm, infections, 4025 P viiax, 
and 86 P mdlanae 

Malignant tertian infections ate more frequent during the first half 
of the year when transmission is at its height From June to 
December, most of the cases are due to P vuax, probably because of 
relapses, which are more frequent m this type of infection 
The quartan cases are always few in number, occurring throughout 
the whole year 


Malaria Control Probleai 

In view of the extent of the malarial areas and considering that the 
greatest economic development was and will continue to be in those 
areas near the railroad, the control measures were carried out initiallv 
in this part of the basin 

Even with this restriction, two important facts had to be taken into 
consideration when planning for a control program for the area 
first, the dispersion of the population, which for its greater part lives 
on farms, there being very few villages, generally about the railroad 
stations, second, the economic possibility of carrying out and mam* 
taming control measures m such a large area 

Only a control method that would benefit the greatest possible 
number of people, cover a large part of the malarious area, and pro- 
vide for a permanent solution of the problem would be suitable for 
this area 


cts were taken into 
gainst A darhngi 
of the upper part 

of the Rio Doce Vallej, along the railroad, between the towns of 
Governador Valadares and Dcsembargador Drumond (map 1) Be 
this method, described in detail in an earlier publication (4), 
other control measures such as house spraying with pyrethrura and 
I5DT treatment of patients with metoquin (atebnn), and with 
other antimalarial drugs, and suppressive treatment with metoqum, 
®™plo}e(l in different parts of tlie malarious areas of the basin 
After nearly 5 jears of work, we maj evaluate the different con 
trot methods employed, according to their effectiveness in reducing 
loalana transmission and giving a definite solution to the malaria 
problem 
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Table 1 JtcsuUt of lartal cafeftM (it area T and /// from Auauit ms I 
2/arcA 1948 



Starting from such a small number In May, another hrva of 
darUngi was identified in the area, but after this finding, although 
the larsao catches continued intensively, no other larva of this species 
nas found up to February 1048, and no malaria cases occurred 
Zone 3 never showed favorable conditions for the development of 
A darhnffi Only three breeding places of this anophelme were 
found The area, which was cleaned up by the second quarter of 1045, 
remained thus up to February 1948 
Zone 2, much closer to the reinfcstation area, offers good con 
ditionsfor^ rfarJjnyi breeding Tlio total number of breeding places 

in the area was 21 It was cleaned out by December 1940 and re 
mained negative for A darhngt larvae throughout 1947 and the first 
2 months of 1948 

Zone 1, close to the contaminated area, shows the same problem as 
zone 3 of area I Of the 38 A darhngt breeding places found, only 
1 IS continuously remfeste<l,the other 37 having been negative for more 
than a year Several houses of this zone were sprayed with DDT m 
September 194G and in January and October 1947 
The results obtained with the application of antilarval measures 
m these two areas may be considered satisfactory as far as unmedi 
ate results are concerned, for malaria transmission was completely 
discontinued. 
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Zone 4, the farthest from the reinfe«t*»tion point, with IG A darlingi 
breeding places, was cleaned up bj April 1044 Reinfestation oc 
furred after 3 years in April 1917, when a larva of A darhngi was 
found It was then decided to make no attempt to clean the area 
again, in order to see if this anophelme could maintain itself here, 
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urcs, house spraj ing with DDT will be the method chosen for malana 
control in rural areas, where ilio population is scattered Aside from 
simplicitj of oTccution and excellence of immediate results, this 
method is practical 

M^LAItlA TRr-VTJIENT 

In April 1917, an experiment was started with some of the new 
antimalnrial compounds, in order to verify the possibility of ob- 
taining a clinical cure with the administration of a single dose 
Cnmoquin (SN 10,751), chloroqum (SX 7,018), oxi chloroquin (SX 
8,117-6) and paludnn (SN 4,888) were distnbutcd, and a follow up of 
all treated cases was established to verify the therapeutic value of tbe 
dnigs as well as the appearance of toxic effects (7) The maximum 
single dose was 1 0 gram to adults oier 14 jenrs of age Up to Feb- 
niary 1948, 077 cases were treated with cainoqmn, 42 with paludm, 
19 with 0 X 1 chloroqum, and 18 with chloroquin 
The results to dale arc encouraging, and it is felt that it will be 
possible to obtain at least a clinical cure after a single do«e of camoqum 
Wo have not had enough experience with the other drugs, but chloro- 
quin and 0X1 chloroquin seem to produce the same effects 

DiSCOSSlOS AKD COSCLDSIONS 

Of the three t)pes of control measures employed, treatment was 
the least valuable Although further experiments with the new anti 
malarial drugs may show better results than those obtained with 
metoqum, it is difilcult to realise nn effective control method for rural 
areas, ba«cd solely on medication 
Closer to the desired aim come the antimosquito measures, because 
of their ability to reduce or discontinue malana transmission 


of A d " — I - 

the po 

breedm 

measures 

But when a definite solution for the malaria problem is taken into 
consideration and the eradication of the anopheline vector is a possi* 
bihty, the choice of control measures will probably bo a combination 
of antilarval and antiadult measures. 

Up to the present, we have obtained encouraging results with the 
application of only antilarval measures Failure, represented by 
reinfestation, does not seem to deny the possibility of achieving this 

Analysis of reinfestation in the two clean areas where antilarral 
measures were applied shows that it was not so frequent as would be 
expected if proximity of infested areas is considered When rem 
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JackG JIakari.B A,M D,D T M andII {Enff),Senwr 
Physician, Tram Arabian Pipe Ztne Ilosjntdl, peirv.t, Lebanon 

The present methods araildblo for the diagnosis of malan 
especially in its chronic nnd latent forms, ore not satisfactory T1 
need, therefore, for a specific test to detect tliosc persons whose tissu 
have been sensitized to the malarial parasites is great. The difficul 


J \ 

species specific, hut that (ho results were uncertain 


infected with P knoMilcsx gno positnc complement fixation with sei 
of humans infected with P sniax or P falciparum Furtherroor 
ICligler and Yoeli (5) showed that P gdlhnaeeum antigen gave 
positiro complement fixation test with sera from human cases o 
malaria which reacted with P kn^lesi antigen The latter result 
suggested tijc desirability of using P tjoihnaceum. os the source o 
antigen for an intradermal test in human malaria 

JtrmoDS 

Preparation of antigen — ^ITio antigen was obtained from the blood o 
0 chicken heavily infected with P galliruiceum (90 percent of cell 
infected) Heart blood was put in small oxalated tubes in 2 cubic 
centimeter amounts Plasma was separated by ccntnfugahzation and 
discarded The corpuscles were washed with saline four times, fol 
lowing which they were desiccated in vacuo After a period of 2 
r ' ’ - L-fipt 

I ted 

in a mortir A suspension containing 1 percent of this powder in 
0 5 percent carbolized salt solution was then prepared This su«pen 
sion was inoubnted for 24 hours at 37* C It was then passed through 
a Seitz filter and tested for sterility This sterile fluid was employed 
in tho skm tests 

In performing the skm testing 0 1 millilitre of the stock extract 
was injected intradermally into the skm of the forearm Readings 
were taken at 24 hours The diameter of redness was recorded m 
millimetres The following scheme was used in recording 
818 
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festation did occur, it was promptly checked Furthermore, it was 


VVitti the coniiimation 04. couuui uieasuies, 


, IVIJI OB pU^slOlB L 


units consisting of its tnbutines and to study the possibility of 
eradicating A darhngi in each of these «maller areas A certain 
amount of the yearlj budget for malaria control should bo employed in 
cleaning up one or more of the«e smaller areas, while temporary con 
trol measures are continued m other parts In this way it will be 
possible to obtain definite results m controlling the disease in many of 
the malarious areas of the basm 

Assuming that eradication is only partially obtained and that in 
fested areas will continue to represent a menace to clean areas, the 


Brazil, an effort should be made to stud> the possibility of eradication 
of this anopheline from certain of these areas, for 0 situation similar 
to the one encountered in the Rio Doce Basin may occur 
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senes showed a negative ccphnlin cholesterol flocculation test, the 
percent'igc of positn o cophalin renctors being X 5 

O-roup S, cases with tMlanal history tnlAm 3 years —Of the 81 
cases of chronic malaria followed up in 18 months, 7o (02 preent) 
developed a positive intradcnna] test (5 mm and above) In this 
Eamo ccries during the first interview, CO (85 percent) had positive 
ccphalin flocculation tests, 61 (76 percent) had detectable splenic cn 
largcincnl, and only 54 (67 percent) had positive blood films (fig 
l,b) 

Group 3, cases where malanal history goes beyond 3 years— -la 
some of these cases, the malarial history goes back as far as 20 years 
(fi? 1, c) 

Results — Nineteen of the twenty one ca«es studied had a positive 
intradcrmal test (00 percent) vaiying between 1+ and 2+ The 
cephalm cholesterol flocculation test done on these same cases was 
positive in only one case (6 percent) , being 1 + 

Discussion 

This study indicated that the P gatUnaceim antigen gives positive 
intradermal reactions m human malaria It is positive not only in 
the acute and chrome cases but also in the latent cases, and in people 
whose infection dates back 20 years. In all the cases studied, the 
24 hour reading gave the best results, the reaction becoming much less 
noticeable in 48 hours In only three cases in the whole series was 
there an immediate reaction m the form of an urticarial wheal 

There was no focal or general reaction jn any of the cases ferfed 
except in one patient who had had the last attack 8 months prior to the 
testing A few hours following the intradermal injection the patient 
had chilliness which lasted for 2 hours and which was followed by a 

, of the tissues 

I ler present or 

^ 4+ at 2 to 5 

months after the last attack At 1 year it tends to come down to 2+» 
after which it is maintained at this level or comes down to 1+ but 
1 1 ^ ^ Wifh 1+ 

Deak 
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lameter of redness UfaUng 

0-4 Trim „ _ 0 

5-B mm — — — + 

10-14 mm _ _ — ++ 

15-19 mm — — — — — • +++ 

20 mm. and above ++++ 


Choice of Gabes 

Cases studied consisted of three groups 

Grovp 1, cases vnth a neffolite malanal Ktatory {controls) — ^This 


Resultg — Of the 70 cases tested 5hadal+ reaction la2+ reaction 
nd 63 had a negative reaction the percentage of positive intradermal 
stsbeing77 (fig 1 a) The volunteer showing a 2+ reaction comes 



822 


TROPICAL MEDICINE A^D MALARIA 


02 percent positive reactors were detected men this same group 
was re tested 8 months later, 71 peicent positive reactors were found 
However, pscmlopositivc reactions never exceed 1 to 2+, and of the 
1 1 pscudopositiTc reactions obtained tv ith malarial antigen, 8 also gate 
reactions of similar intcnsitj with normal antigen It is thus evident 
tint running control tests with the normal antigen is of value in 
eliminating about 57 iierccnt of pseiidopositive reactions when 
malarial antigen is u«;cd for the test 
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AUBmlOtV^ 


MAiAti* CASH 
N ANTl^N k\ 
Abrt^a lUit 



mJanJuAitM r-m Srni/it mahinal lutffn 
I * I BaluiPt MirefiJf aa^jn (deittiaU^ 


SCMiiiA,->Sc>Mio>t<e rrpnwttitMn tiarmu tttl 
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Ficttrr 2 fte$ult» o/ infraJermal teill 


The natiireof these false positive reactions raises a point of academic 
interest IVliy should normal chicken antigen give weak positive 
results when given intradermalij to normal individuals? "miy should 
it cive even high percentages m chronic malaria cases? Hyde (6) 
,p ’ ttro com 

pc erythro 

vj lanti^ji 

(h 

special effort 

at room temperature loi uiui lus * » ' . 

there is a relationship between the Fors«man hapten and the specific 
cubstanco of group A It was thus found desirable to investigate any 
existing relation between ps>eiidoposUivo reactions and the blood 
groups of the individuals gmng these reactions m the control senes. 



V XTAUHIA 


821 


infection is about the same In the distribution of these positive 
reactors, there la a shift from 2 to 4+ mgroup2tolto2+ ingroupS 
The cephalm test, however, drops mark^ly from 87 percent in group 
2 to 5 percent in group 3 (fig 1) 

The correlation coefficient (r) of the intradermal test with other 
variables in group 2, reveals some mterestuig features (8) Tliero 
IS a very close relationship between the intradermal test and the 
activity of the malarial infection as shown by the cephalm cholesterol 
flocculation test, r being +037 The correlation between the intra 
dermal test and the last attack is a negative one, i e , the nearer the 
hst attack, the stronger the test The correlation between the m 
tradermal test and hepatic enlaigement ig higher than that between 
the test and splenic enlargement, whether at the time of the testing 
or during the acute phase 

Ccamota 171^ I7orual Eammoern: AjiTioen 

Eaton and Coggeshall (4) working on complement fixation in human 
malaria found that an antigen prepared from normal monkey erythro 
cytes fixed complement with some sera fiom malarial patients, al 


II prepared from a malanal chicken with 00 percent infection of its 
red cells, as described before 

SIetuods 

^ w. . J J ^ 1 f it 


vears of age where a negative malanal history and a negative splenic 
enlargement were found These were street boys to be taken to a 
«ummer camp Their poor economic and nutritional status corres 
ponded well with that of the Armeman refugees at An]ar u«ed as the 
malarial group 

Rcsdits 

^ '^e^results of the intradermal tests on normal controls, using 
nee of 14 percent pseudo 
anal antigen the normal 
reactors The results on 
roalanal cases showed 40 percent positive reactors to the normal 
cnicken antigen. When malarial antigen was used on malanal cases, 
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bo of anj great moment from tlio point of vnjw of the public health, 
each false diagnosis of bj plalis miy linye a serious and even disastrous 
implication for the person concerned Tins la particularly true of 
chronic or latent malaria ivhcns failure to demonstrate malarial para 
sites leads to positive serum reactions being falsely attributed to 
syphilitic infection Tlie author (iunfvs if would be safe to reckon 
on tho false positive serum reaction duo to malarn disappearing 
within a month of the start of antimalanal treatment if this is by 
tfie * long course” metliod, lasting 6 to 8 weeks The intraderma! 
test IS of great help in pointing out falsa positive reactions due to 
malaria 


Problem 3 concerns malaria in tho blood plasma program 

In such a program, it is essential that malaria he ruled out be- 
fore a donor is accepted "Woolscj (11) as early as 1910 had reported 
the development of clinical manifestations of malana in a 59 year old 
male following a transfusion from a malanal donor Since then « 
large mirnbcr of cases have been reported In 1038 Wright (12) re 
Mewed the literature on the subject, collected 23 cases, and reported 
G additional ones 

It 19 ovidcnt that csammation of n blood smear cannot be considered 
an absolute safeguard, nor is the history Tins is emphasized by Qor 
don (13), wlio suggests the advisability of rejecting as donors those 
born m or coming from a country where malaria is endemic ffitb 
the introduction of large masses of nouimmune population into ic- 
1 t . - ^ « '^artime, Gordon’s saggts 

hy young men have to be 
go back to their homes, 
n nntl old people. 

By the use of the intradcrmal test, it is possible to rule out those 
vvho have had malanal infection Those with a positive introdermal 
test should be disqualified as blood donors regardless of negative his 
tory and negative smear findings, since the infection may be latent 
for years and still be transmissible 


Problem ^ concerns the problems created by returning malaria earners 

rreeborn (14) emphasized the importance of these problems and 
pointed out tha * ^ 

States have as 

malaria among ^ 

foreign origin 

Very large numbers of carriers may bo expected when troops re- 
turn from the fighting fronts It would be quite impracticable to 
beep such troops under surveillance sufficiently long to ensure 
that they are free from infection before returning to their hom» 
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43 percent belonged to group A 

llitlr reference to tht second question, Eaton and Coggesliall (4) 
showed that malarial infection stiranlatcs the production of other 
hetero antibodies, which react with normal monkey erythrocytes, lack 


Ihe production ol the&o hetero antibodies in malaria maj explain why 
normal antigen gives even higher results in chrome malaria ca^es 

We would ascribe the 7l to 92 percent positive reactions obtained 
with the malaria antigen m chronic malaria cases to the rise of specific 
immune bodies, the presence of whicli has been established beyond 
(louhtbj Taliaferro, Eaton, and others. ^ 

ArpucATioH OP TUB Test 

So far I liav e referred to the use of the mtr tdermal test in detecting 
those indniduals whose tissues have been sensitired to the malarial 
piotems tlirough a malarial infection, present or past (8) In an 
other work (0) I described the use of the cephalin cholesterol floe 
culUion test as a good index of the activity of the mahnal parasites 
in the tissues of the host 

A combined use of these two tests would help to solve many prob 
leias in the field of malanology A few of those problems are rev lewed 
With suggestions which miglit help toward their solution 

ProhUm 1 is the detection of chronic, ro isked, and latent forms of 
malarn, and the determination of the activity of the infection 

The intradermal test described herein is not only positive m malaria 
ca«cs sutTenng from the disease at present but also m thD«e with a 
iMDsitive malarial history even though the last attack may have been 
20 years before It could thus be used to detect all forms of malarial 
nvfcctunv in its chronic, masked, or latent forms for diagnostic pur 
pO'JCS. 

To differentiate active from litcnt type of malarial infection the 
cephalin cholesterol flocculation tc«t is reported to, it being positive 
in the active cases 

/ ro^hm 3 is malaria as a of f positive serological reactions. 

Dawber (10) m a rettnt paper stresses the iniiwrtance to the in 
Oindual of a false positive, diagnosis of syphilis, siy mg that although 

alse positive serological inactions may be so infrequent as not to 



82G 


TROPICAL MEDICINE AND MALARU 


or B, in either case having anti-A antibodies in Uiem vrhich would 
react ^ ith the A*like Forssman antigen found in normal chicken red 
cells. 

(8) Normal chicken antigen gave weak positive reactions in 40 
percent of the malarial scries. This is explained by malarial infection 

I ■ ■ ■ ’ ■ t stron» 

:* ' ■ • nalanal 

• * • • . r 

■ 'i ■ ‘ ‘ . ■ positive 

reactors to malarial antigen in the malarial series, from 92 to 71 per- 
cent. Tho intensity of the reaction scorns to diminish with a decrease 
in the activity of the malarial infection. 

COKCLDSION 

• •• • f . I ' intradermal reactions 
•• • Conseguently, strong 
: , • ‘ m parasitized chicken 

■ . • . ■ . ^ ‘ control testing with 

normal antigen should always accompany the testing with malarial 
antigen to eliminate a good number of false positive reactions. 

A combined use of the intradermal test in malaria and the ccphalin 
cholesterol flocculation test, described in another communication, 
would help to solve many problems In tho field of malariology. Among 
these are the following: the detection of chronic, masked, and latent 
forms of malaria and tiie determination of the activity of the in- 
fection; malaria as a cause of false positive serological reactions; 
malaria in the b!oo«l pl.asina programmes; and the problems created 
by returning malaria carriers. 


(1) 

(2) 

(2) 

(4) 

(5) 
(C) 

(7t ' 
(8) ' 
(9) ' 
(10) ■ 
( 11 ) 
(12) 

(13) ■ 

(14) 


Thomson. J 0 • Proo Roy Soc M«J 12 (sect, toed ) : 39. 1018. 
v . — ..... . V T' ««• A '•(•VO. 192T 

871, 1D3S. 


•9, 1939 

■XL 

•op Wed 20 400, 


— ‘ ’-M. 11M3 
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As a solution to the problem, Dr L L. Williams, Jr , proposed cradi 
eating malaria from the United States by antianoplieline units to 
control the expected explosive epidemic outside such areas Such 
an antianophelme programme, aside from being %ery costly, is very 
difficult if not impossible to accomplish- For the whole mo«quito 
population has to be annihilated from the States before that end 
could be achieved The best solution for such a problem seems to he 
tivofold 

(1) By a thorough case finding project of malaria carriers among 
the troops before returning to their homes Such necessitates the 
use of the intradcrmal test on all the members who have served in 
malarial districts Those with a positive intradermal test should have 
their blood examined with the cephalin cholesterol flocculation test 
The positive cephalin reactors with active malaria should be given 
thorough treatment In this way the chances of these individuals 

in the country and 
i6 disease is endemic 
^ here when done on 


and the problems created by returning malaria earners minimized 
StmUART 

(1) intradcrmal test with an antigen obtained from P ffal- 
hntueum was done on 81 proved active malaria cases Of these, 75 
(i e , 02 percent) gave a positive test, as compared with G7 percent 
positive smears, and 87 percent positive cephalin tests 

(2) The test when done on 21 cases wiUi a positive malarial history 
that goes bejond three years showed a positive reaction in 10 (i e., 
m SO percent) varjing between 1+ and 2+ The cephalin test done 
on the same cases showed only ono weak positive reactor (i e,, in 6 
percent) 

{3) The tcot was negative in C3 of the CO ca^es with a negative 
malarial hi'itory 

(I) Preparation of the testing solution and the methods u'od m 
reading and interpreting results are al«o given 

(5) The mechanism underljing the test is thought to be based on 
hvpcr«ensitivit} of malarial sensitized tissue to a common antigenic 
factor in/’ yo/hiwccum of chickens 

(C) A control antigen prepared from normal chicken erjlhrocjtes 
was also used This was positive in 14 percent, avhile malarial antigen 
was positive in 20 percent of the control group 

(7) Pbcudopositive reactions were all weak and did not exceed one 
plus. Of Uie«o pseudopositire reactors, DO percent were of group U 
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or B, in either case 1 aving anti V antibodies m them which woul 
react with the A like rorssmnn antigen found m normal chicken re 
cells 

(8) Normal chicken antigen gave weak positive reactions in 4i 
percent of the malarial senes fins is explained by malanal infectioi 

percent stronj 
to the malaria 

infection stimulating the production of specific immune bodies 

' positiv 
71 per 
lecreasf 

in the activity of the malanal infection 

Conclusion 


red cells may bo considered significant The control testing with 


cholesterol fioccuhtion test, described in another communication 
would help to solve manj problems in the field of malariology Among 
tl ese are the following the detection of chronic masked and latent 
forms of malaria and tlio determination of the activity of the m 
fection malana as a cause of false positive serological reactions 
malaria m the blood plasma programmes and the problems created 
by returning malaria earners 
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It deals with timely advances in onr fundamental knowledge of ma- 
laria and tho development of useful new agents and iticthods with 
which fo control tlie disease; it also deals n ith a few tragic and costly 


malaria would require a consideration of the important work of the 
United States Kavy, the Public Health Service, and many other Amer- 
ican agencies; and also the contributions of our allies — particularly 
the British — who did so much to advance the common cause. How- 





FJeufv 2. 


When this country began to prepare for World war li, jiieuicai 
officers of the Armed Forces had a long background of experience with 
malaria extending back for more than a century and a h.alf. Tins had 
. • ’ •’ M t — 'disease 

nJip- 
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ntive 
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Session 5 MAIARIA CONTROL 


Saiurday^ifayJS^ SO a m io 12 00 m 
Departmentei AvdUanum., Mam Mall 

THF MALARIA CONTUOt PROCUAM OF THE UNITED 
STATES AR^IY DURING WORLD WAR 11 

James Sfextnb SiMjfosR, M D PuD DuPH, ScD (A(»n), 
Brigadier Oeneral.^V S Army {^Retired) ^Dcan^Uariard School of 
Puhhc Health, Senior Consultant »n PTei.entxvt Medicine to the 
SurgeonGtnenil,V S Army^and the Secretary of^Sar 

^^'Taot>oc^ov 

MtJana has been tecognuctT for ccntunes os n msjor Jmnnl of 
armies operating in tropical and roblropiciJ countries. This fact was 
recmphasiacd b> the espcnence of the aliml forces m World War II 
which showed that makm still plays aa important role in human 
affairs. 

Tl t. ... * «S « , • 
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on Tropicil Ifedicine of the Army Fpidemiological Board and later, 
of the Board for the Coordination of Malaria Studies 
Special emphasis was placed on the following actiMtics (1) Col 
lection of information about the distribution of malaria and its 
mosquito vectors m nil regions to which Allied troops might be sent, 
(2) training of mihtarj personnel, both medical and line, m malaria 


available information to the practical problems of the war Tlio 
collection of information was carried out by the Medical Intelligence 
Dinsion which prepared sun cys indicating the malaria hazards of all 
overseas theaters and recommended the precautions to bo taken by the 
commanders of all troops sent abroad 
Tlie training program included (1) Stimulation of teaching of 
tropical medicine in civilian medical schools, (2) establisliment of 
special postgraduate cour‘?es in tropical medicine at the Army Medical 
School, Tulane TTnivcrsitj, and cl«ewhcre, (3) provision for training 
m malaria control for medical personnel at the Vrmy Field Medical 


civilian scientists It was coordinated vnth the programs of the Navy 
and the Public Health Service and was spoarhcatlod by the joint 
medical research program sponsorcvl by the National Bosearch Council 
and operated by the Committee on Medical ne«earcli of the O/Iice of 
Scientific Eesearch and Development This great national research 
effort together ’ our 

basic knowledgi n of 

malaria (Ana 

An important contribution was the development of specific in 
formation about the suppressive use of atabrm which showed its 
superiority to quinine and proved that when given in doses of 0 1 
gm dailj atabrm prevents P falciparum malaria and suppresses 
infection with P max (Shannon, J A , et al , 1944, Fairly, N H, 
1945) Field application of this information made it possible for 
our troops to function in spite of infection Later, other useful 
drugs were discovered, including chloraquino which, wlien admin 
’ 1 - i 1 .-arum 

were 
jcide 

■ used 
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reduced and brought under fairly satisfactory control m the peace- 
time army. Thus m 1039 our troops were living m well sanitated 
garrisons, and they were rardy exposed to infection except during 
occasional field maneuvers in endemic areas In that year the hospital 
admission rate for malaria in tlie total prewar army was only 4 9 per 
thousand per annum 

It was realized, however, that this excellent record could not be 
maintained if the country became engaged m n tropical war For 
years our troops had contracted malaria during maneuvers ui the 
Philippines and Panama, and on at least one occasion in Panama in 
1935 field maneuiers were actually abandoned bccau«e of the high 
infection rate The speaker (Simmons 1938) commented on this in 
cident as follows “Such occurrences show the importance of malaria 


warning of the dangerous situation that would undoubtedly nri«e 
«hould it become necessary for our army to operate for a long period in 
the American Tropics ” Thus when war finally came, officers of the 
Medical Department were not only aware of the military importanco 
of malaria, but they realized that wo were poorly prepared to meet 
the disease m tlie field 

DrvrwriiENT op Wahtdie Control PaooRASt 


Uecauso of the military importance of our defenses in the Caribbean 
and the Pacific, special emphasis was placed on plans for prevention 
of the tropical diseases, particularly malaria 

Active planning for the wartime malaria control program began 
early in 1910 The objectives were (1) to expand immediately the 
mosquito control and other facilities required to protect troops training 
in the southern part of tlio United States, and (2) to develop t^orc 
effective methods for their subsequent protection under combat con 
ditions abroad In the Surgeon General’s Office, the program was 
deieloped with the assistance of a group of experts assigned to the 
Prcientive Medicine Service. These included Cols. Karl R Lundeberg, 
William S Stone, M illiam Hardenburgh, and later, Paul F Russell, 
Ob vrf3Jf Coy, J ustin Andrews, and others, movt of rrhoni subsequent} r 
served in overseas theaters of war where they assisted m guid 
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on Tropic'll Medicine of the Army Tpulcmiological Board and later, 
of the Board for the Coordination of Malaria Studies 
Special emphasis was placed on the following activities (1) Col 
lection of information about (he distribution of mahrn and its 
mosquito vectors in all regions to which Allied troops might be sent, 
(2) training of military personnel, both medical and line, m malaria 


collection of information was earned out bj the Medical Intelligence 
Division which prepared surveys indicating the malaria hazards of all 
overseas theaters and recommended the precautions to bo taken by the 
commanders of all troops sent abroad 

The training program included (1) Stimulation of teachuig of 
tropical medicine in civilian medical schools, (2) establishment of 
special postgraduate courses m tropical medicine at the Army Medical 
SchooI,Tulane'Crnivorsit},andcI«ewherc, (3) prov ision for training 
in malaria control for medical personnel at tlie \nny Field Medical 
School and special courses for malanologists provided in Panama and 
elsewhere, and (4) training m malaria control for all line officers and 
troops These cour«e3 were suppicmentwl bj a campaign of health 
education using posters, motion pictures, radio, and other methods to 

■ xtensive 

tary and 

civilian scientists It was coordinated with the programs of the Navy 
and the Public Health Service and was spearheaded by the joint 
medical research program sponsored by the Nat lonal Research Council 
and operated by the Committee on Medical Research of the Office of 
Scientific Research and Development This great national research 
effort together with the parallel British program, added much to our 
basic knowledge of the epidcniiologv, treatment, and prevention of 
malaria (Andrus ot al , 1048, Tidj and Ivutschbach, 1048 ) 

An important contribution was the development of specific m 
formation about the suppressive use of atabrin which showed its 
superiority to quinine and proved that when giv en m doses of 0 1 
gm daily atabnn prevents P foUnjmmm malaria and suppresses 
infection with P ^hax (Shannon, J A , ct al , 1944 , Fairly, N 11, 
1945) Tield application of this information made it possible for 
our troops to function in spite of infection Later, other u<«ful 
drugs were discovered, including chloraquine winch, when admm 
istered only once a week, suppresses vivax malaria and cures falciparura 
infections in 1 to 2 days Also, useful new antimosquito agents were 
developed including the Army insect repellent, the aerosol msectici^ 
spray [lomb, and later, various preparations of DDT which were used 
extensively for killing adult and larval mosquitoes 
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One of the most important featarcS of Use program was the <lc\cl 
opnient of plans for a special malaria control organization designed 
to sunej, plan, and execute all the procedures necessary to protect 
troops m the field (Eussell, 1943) This organization included medi^ 
cal officer^ ” ' 

units heai 
engineers 

men The personnel wore tnmed in various phees with the assistance 
of the Tennessee Valle} Aulhoiit}, the Rockefeller Foundation, the 
Honda State Board of Health, the I’an American Highway Com 
miraion, and later, at the Army School of ifalanology in I’anaina 
Such malaria organizations were assigned to nil tropical theaters of 
operation to serve under the theater surgeon Tlicir function was to 
plan, supervise, and help carry out measures for malaria control, to 
provide technical advice to unit commanders and assist them in do 
veloping malaria discipline among their troops, also to advise con 
cerning the filling, draining, and spraying operations to be done by 
the engineer troops and by native labor 
The importance of these malaria survey and control units to the 
efficiency of our forces cannot be overemphasized, for they con 
tributed much to the successful termination of the war Russell 
(lOlO) commented on their value as follows “Allied malaria control 
units have demonstrated the value of malaria control by modem 
methods all over the world with such striking success that civilian 
authorities are more willing than ever before to budget funds for 
antimalarittl programs Already there are plans m hand for exten 
dive work in such widely separated areas as the Southern United 
States, Brazil, West Africa, Italy, India, and Australia, and in 
each case based to a considerable degree on lessons of V orld ar II ” 
Still another important feature of (he Annv s malaria control pro- 
gram was the effective quarantine set up to prevent the introduction 
of the (hscasc or its vcctore info (his or other allied countries 
In addition to these preventive activities, tlio Surgeon General 
developed m the Division of Medicine under Brig Gen Hugh Morgan 
and Col Francis R Dieuaide, n highly efficient and successful pro 
gram for tlio treatment and hospital care of all soldiers who con 
tracted mahria 

The mea‘-uri« employed in the control program in the outline on 
page KOI pul li«hed by Ru««ill in 1943 'epirnte the meaeures ap- 
plicable to fixed installations from tho^ suitable for hold operations 

Resclts or Covnroi/ Psooitvsi 

Vs expected, malaria was the most important disease faced by 
American troops. A total of 4CO,80() Unitevl States soldiers were 
admitted to hospitals for malana, n rate per annum of 18 9 per 
thousand This figure docs not represent tlie actual infection rate. 
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on Tropic'll Medicine of llie Vriny Epidemiological Board and later 
of the Board for the Coordination of Malaria Studies 
Special emphasis was placed on the following activities (1) Col 
lection of information about the distribution of malaria and its 
mosquito lectors in all regions to which Allied troops might be sent 
(2) training of military personnel both medical and line m malaria 


collection of information was earned out by the Medical Intelligence 
Division which prepared surveys indicating the malaria hazards of all 
overseas theaters and recommended the precautions to be taken by the 
commanders of all troops sent abroad 

The training program included (I) Stimulation of teaching of 
tropical medicine in civilian medical schools, (2) establishment of 


School and special courses for mahriologisfs provided in Panama and 
elsewhere and (4) training m malana control for all line officers and 
troops Tliese courses were supplemented by a campaign of health 


and the Public Health Service and was spearheaded by the joint 
medical research program sponsored by the National Kesearch Council 
and operated by the Committee on Medical Becearch of the Office of 
Scientific Research and Development This great national re«earch 
effort toge ^ 

basic know 
malaria 

An important contribution was the development of specific m 
formation about the suppressive i se of atabnn wl ich showed ite 
superiority to quinine and proved that when given m doses of 01 
gm daily atabnn prevents P falciparum malaria and 
infection with P ttvax (Shannon J A et al 1944 Fairly N B 
1945) Field application of this information made it possible for 
our troops to function m spite of infection Later other useiu 
drugs were discovered including chloraquine which when adniin 
istered only once a week suppresses vjvaxmalaria and cures falciparu 
infections in 1 to 2 days Also useful new antimosquifo ^pents 
developed including the Army insect repellent the aerosol msectin 
spray bomb and later various preparations of DDT which were u 
extensively for killing adult ai d larral mosquitoes 
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One of the most impoitant features of the program was the tlerel- 
opnient of plans for a special malam-control organization designed 
to survey, plan, and esecntc ill the procedures necessary to protect 
troops m the field (llussell, 1&J3) This organization included medi- 


of the ' 

Florida ’ I 

mission, and later, at the Army School of Malanologj in Panama 
Such malaria orgimzations were assigned to all tropical theaters of 
oiwration to serve under the theater surgeon Their function was to 
plan, supervise, and help carry out measures for malaria control, to 
provide technical advice to unit commanders and assist them in de 
vcloping malaria discipline among tlicir troops, also to advise con 
corning the filling, draining, and spraying operations to be done by 
tlic engineer troops and by native labor 
liio importance of these malaria survey and control units to the 
clficiency of our forces cannot be overemphasized, for they con 
tributed much to the successful termination of tlio war ItusscU 
(lOlC) commented on their value as follows “Allied malaria control 
units have demonstrated the value of malaria control by modem 
methods all over the world with such striking success that civilian 
authorities nro more willing than ever before to budget funds for 
antimfllanal programs Already there are plans in hand for esten 
sivo work m such widely separated are is ns the Southern United 
States, Brazil, West Africa, lul>, India, and Austrahi, and in 
each case based to a considerable degree on lessons of ^\o^Id War II ” 
Still another important fcatiiro of the Army’s malaria-control pro 
gram was the effective (inamiitino set up to prevent the introduction 
of the di<5easo or its vectore into tins or other allied countries 
In addition to these preventive activities, the Surgeon General 
developed in the Division of ‘Medicine under Brig Gen Iliigli Morgan 
and Col Pnincis K Dieuaide, a highly efficient niul successful pro 
gram for the treatment and hospital care of all soldiers wlio con 
traded malaria 

The mra--uie« eniplojod m the control program m the outline on 
pige MT juihh'hed by Rus'sell in lOH *>cpariite tlie measures ap 
plicnhle (o fiaed installations from those suitable for field operations 

IllSOLTS or CO'fTBOI. pRoon-vM 

As expected, malaria was the most important disease face<l bj 
American troops A total of 4C0,b00 Unitoil States soldiers wero 
admitted to hospitals for malaria, a rate per annum of 189 per 
tlioiisind Tina figure docs not represent the actual infection rale, 
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however, for many of the admissions included relapses, and un 
doiibtedly many infections occurred which were suppressed or cured 
hj the routine field use of atabnn About 80 percent of the clinical 
cases were admitted to hospitals overseas, and tJie admissions m this 
country were largely for patients with relapses from infections con 
tractcd abroad 1 he patients received excellent clinical treatment and 
medical care, and the death rate was insignificant According to 
Dieuaide (1045) the actual illness usually lasted only 3 days, the 
aaerage stay in hospital was about 7 days, and only 7 percent of the 
men had to be e\ acuated to the United States 



Figure 3. Ilalet for 1944 are prorinoaal, bated on tveefslr HatitUcol reporli, 

and exclude ea»e$ rejulring from ocer$ea$ expoiure Malaria admittiont^r 
thoutand men per year in Army tn the continental United Slotei ITorld war 
t-JTorld War U (mcludet only in/etUont presumably acquired in ifte United 
Slates) 

THE AMERICAN ITIEATER 

Malaria control was more effective in the American theater than in 
the other malarious war zones because military conditions made it 

Umted 
I by the 

X I w. — »xTnr areas, which 

I 


recorded in the Army, bein^, , 

1944, and only 0 1 per thousand m 1945 (fig 3) There were only 
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about 4 000 cases during the entire war The joint programs of the 
Array, ^a 7 y, and Public Health Semce were also of great benefit 
to the cml population 

CL-lSSmCATIOV or irEASCrtESOriULlTART MAU^RIA coirmoL* 

A Measures applicable to fixed installations {including permanent 
and scinipennanent posts, camps, fields, and stations in the United 
States and orerseas) 

1 Environmental measures 

(o) Protection against adult mosquitoes 


(i) 

(1) Draining 

(2) Filling 

(3) Uso of larvicides. 

(4) Miscellaneous 
S Individual measures 

fa) Curative treatment 

(&) Use of sleeping nets (mosquito bars) 

(c) Uso of fopellenls 
(if) "Wearing of protective clothing 
(^) 3(alaria in«truction and discipline 
B Men«ure3 applicable to field operations 

1 Individual measures 

(a) Usoof slecpingneta (mosquilobars) 

(5) Uso of repellents 

(c) Wearing of protective clothing 

{<f) Prophyhctio treatment 

(«) Malaria instniction and discipline 

2 Environmental measures 

(a) Protection against adult mosquitoes 

(1) Spray killing with pyrethrum extract. 

(2) Selection of suitable camp sites 

(3) Residual spray DDT in houses, etc, 

(t) Control of raosqnito lanae whenever feasible 


work, and of tlio extensive civilian programs conducted bj various 
countries of the Western Hemisphere with the collaboration of the 


’Modified from RasselJ ( 1013 ) 
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Pan Amencnn Sanitary Bureau, Tho Rockefeller Foundation, and the 
Institute of Inter American Affair^ represented a vast contribution 
to the health of civilians m this hemisphere 

p\cinc TnrvTECs 

Tho Army’s experience with malaria m the islands of the Southwest 
Pacific was tragic, and the disease interfered seriously with military 
progress As shown in figuro 6, tho admission rates were extremely 
high m 1912 and 1043 Several divisions, both Marine and Army, 

ADMISSION RATE FOR MALARIA U S ARMY BY MONTH 1942-1947 



one third of the Army admissions to hospital in the Southwest Pacific 
area were caused by malaria Harper (1946) estimated tliat 100,000 
Allied troops were infected m (he South Pacific area alone, and, since 
each man averaged 2 attacks, the total loss wag many millions of 
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The joint programs of the 
were also of great benefit 


CLASSIFICATIOV OF MEAStniES OF MIUTABT MALASIA CONTEOI ' 

A Measures applicable to fixed installations (mcludmg pennanent 
and semiperraanent posts, camps, fields, and stations in the United 
States and orereeas) 

1 Environmental measures 

(o) Protection against adult mosquitoes 

(1) Selection of suitable camp sites 

(2) Screening of buildmgs 

(3) Spray killing with pyrethmm extract. 

(6) Control of mo«qmlo larvae 

(1) Draining 

(2) Filling 

(3) Use of larvicides 

(4) Ikliscellaneous 

2 Lidtvidual measures 

(o) Curative treatmenu 

(<^) Use of sleeping nets (raosquiU) bars) 

(c) Use of repellents 

(d) Wearing of protective clothing 

(e) Malana instractioD and discipline 
B Measures applicable to field operations 

1 Individual measures 

(a) Use of sleeping nets (mosquito bars) 

(i>) Use of repellents 

(c) Wearing of protective clothing 

(d) Prophylactic treatment 

(e) Malaria instruction and discipline 

2 Environmental measures 

(a) Prr* • ’ 

( 1 ) 

(2) 

(3) ■ 

(ft) Control of mosquito larvae whenever feasible 
^ Effective programs were also carried out in the Canal Zone, Puerto 


■' Mi.jkeiu ueiiuspueie wiiu tue collaboration ot the 

‘Modified trom Rnssell ( 1043 ) 
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As the troops mo% ed north for the liberation of the Philippines and 
the attack on Japan, the field malaria control program became more 
effective Malaria discipline and the suppressive use of atabnn ivero 
better enforced, and the control units developed many new methods for 


on the fighting strength in certain areas in the Philippines, especially 
on Luzon whore the disease had practically reached epidemic proper 
tions among the disorganized civilians Tor example, the admission 
rates for clinical malaria in the Sixth Army were less than 40 per 3,000 
on Leyte compared with a rate of 100 on Imzon The admission rates 
for all United States troops in the Pacific theater during the war are 
shown in figure 6 


TiiL itediteiiiianran theater 

The malaria control problems were also difficult in North Africa, 
Italy, and the islands of the Mediterranean Tlie admission rates 
among our troops were relatuelj high during the early part of the 
invasion, but the malaria control organization began operations at a 
fsirly early penod, and an effective program was developed by Col 
Justm Andrews, the chief malanologist, under Col WilhamS Stone, 
who was chief of the Preventive Medicine Service for our forces 
According to Colonel Andrews (1940), ‘ The admission rates were 
lugher in 1944 (Cl per 1,000) but it js believed that a greater pro 
portion of troops wore infected m 1912, due to poor malaria discipline, 
imperfect atabnn supply, and inadcqualo antimalana organization 
With the correction of these defects, the rates for primary malam 
became less m 1944 and 1915 ” 

He stated that the most important vector of malaria was Anophelei 
Jabrancktae labrancTitac Pnncipal gametocylo reservoirs were rural 
Arab populations and Italian prisoners of war in North Africa, 
civilian refugees, Italian prisoners of war, impressed Jugoslav labor 
ers and Italian cobelligcrcnt troops m the remainder of the theater 

The special antimalana organization finally developed was strongly 
centralized Tlie theater malanologist commanded a detachment of 
malanologist officers These were attached to major commands in 
which they gave tccluiical direction to malana survey and contn?! 
detachments An airplane dusting and sprajing flight detachment 
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were not applied vigorously until cnppling epidemics made prompt 
action imperative 

New Guinea and Guadalcanal will be remembered m lustory as 
e-rimples of military inadequacy comparable with Pearl Harbor 
Fortunately, this situation was soon corrected, and commanders who 
were previously unimpressed with the unportance of malaria were 
forced to take active steps to develop an aggressive campaign against 
the disease. The theater established priorities which enabled the War 
Department to supply the required mnlanologists and tramed malaria 
survey and control detachments and also to insure the shipment of 


ADMISS ON RATE FOR MALARIA OS ARMY BY MONTH 1942-1947 
SOUTH PACIFIC AND SOUTHWEST PACFIC AREAS 



necessary control supplies Tlie Army and Navy cooperated with oui 
allies in the development of area wide joint operations for the 


(4) cen 

lieu coluioi of policy and personnel coupled with decentralization 
of operation, (5) integration of survey and control activities, and 
(6) aneffectivetraining and education program 

7S506a— ja—rol 1 M 
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Conclusion 

In conclusion it maj be stated that the wartime experience of the 
Pnited States Armj witJi malawa was a trying one The mahria 
'ontrol program conducted in camps in the United States was success 
ful, and the admission rates for troops infected m this country nere 
lower than at any time since the Revolutionary War. However, as 
iras expected, the rates in overseas tropical theaters were high, es 
oecnlly during early •combat periods before extensive environmental 
ontrol could be applied 


ADMISSION RATE FOR MALARIA OS ARMY BY MONTH, 1942-1947 
CHINA. BURMA ANO INDIA 



Figure 7« 


By February 194G the malaria admission rat^ for the United States 
Lrray had decreased to less than 10 per thousand in all overseas 
heaters except in the 'Western Pacific and Asiatic areas It is im 
ossible to determine the influence of suppressive atabrm on these 



V MAIiABIA 


837 


out the theater and their use stimulated by special training and 
subsequent reminders In 1813 all troops were ordered to take sup 
prcssire atabrin That policy was liberalized m 1944 by exempting 
tioops in areas where the malaria hazard was negligible During 
1045 suppressne atabrin was directed only for troops m areas where 
malaria was an uncontrolled danger During 1944 the value of re 
sidual spraying with DDT was demonstrated for the first time— 
m this theater 

Malaria control m the Mediterranean tlwatet was highly effective, 
and the control organization and procedures developed by Colonel 


ADMISSION RATE FOR MALARIA US ARMY BY MONTH 1942-1947 
mediterranean area 



Andrews afford a pattern for use in the civilian control of malaria 
The results are sliown in figure 6 

CHHTA ECBMA INDIA THEATER 

The experience in the China Burma India theater also showed the 
difBculties of malaria control in the field and emphasized the effec 
tiveness of malaria survey and control organizations It is regretted 
that there is not tune m this talk to discass the details of results 
obtained in this theater The admission rates are shown in figure 7 
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The routine use of atabnn for the prevention of P falciparum 
infection and the suppression of P ihax was of great value in many 
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The research program was of enormous benefit m the war and for 
the future TVe have come out of this bitter wartime experience with 
much new knowledge about malana and its vectors We now have 
better drugs for treatment and suppression of the disease We also 
have better methods lor repelhog and destroying' mosquitoes which 
can be applied effectively and economically for the control of malaria 
among civilians in many tropical countries However, we still need 
a true prophylactic suitable for military use m the field, and it js 
important that research be continued in the attempt to find better 
methods for the protection of troops against malana 
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ion fncilitios, electricity, etc. It is axioniatic, that as our town is 
)ein" biiilt, national unsanitated villages immediately spring up m 
he adjoining area This is done largely for economic reasons, as 
nost of the male population m such groups hope sooner or later to 
lecome employees of industry and to enjoy the financial as well as the 
ocial prestige which are far hevond what they have been accustomed 
0 ’ * which 

ifo 1 nereal 

lisea ^ Their 

mall houses are without water and as a rule hai e no lights, nor are 
hey proaided with screens, and in many instances no latnncs are 
onstructed Tlie houses arc generally built from mud reinforced 
nth twigs and branches or with palm or bamboo Such areas are 
ctunlly seedbeds for the spread of many types of infection and be 
auso of provimity are a source of danger to the population m the 
anitatcd areas of industrial \ illages nearbi IVe have no control over 
ucli Tillages, therefore a malaria campaign confined to our towns 
lone IS relatively noneffectivc since we are separated only by a wire 
once or arbitrary boundary 


ontract was presented which was mutually satisfactory to the Ministry 
f Public Health and the Creole management IVe undertook to 
nderwnto the program for a definite period m our area of highest 
ndem city, after which time both parties agreed to renegotiate the 
nancial burden 

m f ^ 


udies, both clinical and entomological, and costs during the first 
mtiact 

Tho first area chosen was the company and national towns of 
aripito and their environs, which is a maKriologist's dream, these 
’ ’ wamps, and squatters 

were identified in eastern Yene 
them The problem therefore 
ecame interesting to a niunbcr of specialists Partly due to this 
fnrrrnTn T wiQ ron ofttpfl fn flsfaWish SO offlco iH Caracas to assist in 
B able to -secure a highly 
■ * ary engineer, doctor of 

this office A senior or 
ivisional sanitary engineer was assigned to the field with appropriate 


PPLICABILITY OF TEaiNIQUES OF MILITARY SIALARIA 
CONTROL TO INDUSTRIAL DEVELOPMENTS AND RURAL 
POPULATIONS 

A QxGZj^i'D ,MedKalDirector.fStandardOtlCo {NewJersey) 
Garacoi, YtMZuda 

MaKna with its world wide distribution and high morbidity and 
lortality rates is one of the most serious medical and economic prob 
ms with which we are confronted It is no respecter of youth, age, 
ace, or c ’ ♦ 

hat its < 
ase, ant 

luman cases, we cannot with absolute certainty predict a cure by 
he use of the most modern remedies Tlus is substantiated by nu 
(lerous relapses among large groups, especially when virax infec- 
lons predominate IVe know very little of the mechanism of spon 
aneous cure and practically nothing of the cstraerjthrocytic phase 
n the human being 

As the literature is flooded with articles on these subjects, it 
Tould perhaps be of more interest to cite the mechanics of a specific 
irogram, which is illustrative 

For this purpose, an oil concession in eastern Venezuela has been 
hosen This is operated by the Creole Petroleum Corp , an affiliate 

ill C 1 1 1 « »- 

e tropics, the in 
patience, tact, and 
dical program to 
h programs to a 
^ ible to the stock 

holders for financial outlay versus returns on mvestraent These 
procedures often consume much time and effort, therefore, the pres 
entation of such recommendations must be concise, objectives clearly 
portrayed, and expected end results explained Business, like the 


aware of this fact, and more stress is being laid on preventive medicine 
in its broad aspects and to a less extent on the curative program, al 
though we must still maintain modem hospitals, chnics, and field 
units for the sick 

In eastern Venezuela with its jnngleS, plains, and swamps, the 
control of malaria has always b^n a serious problem For some 
reason, known only to the geologists, oil is seldom found near modern 
cities , therefore we choose a town site m the bush and bmld a modem 
town provided with water and sewage s^tems, stores, schools, recrea- 
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lusting in the large field areas We finally constructed a truck pro- 
ided with an air compressor and the necessary agitators to mix the 
olutions or emulsions, depending upon the need Individual portable 
inks were filled at the truck, and by use of the compressor about 40 
0 CO pounds of air were introduced into these tanks, which were car- 
led by individuals of the squad, one man per tank Special nozzles 


ere used when necessary 

A survey was made of the total number of houses in this original 
rea and an estimate made of the total surface area to be sprayed, as 
e intended using approximately 200 milligrams of DDT per squire 
oot This area contained a minimum of about 12,772 inhabitants, liv 
ig in 2,661 houses of various do«cnptions The surface area in in 
ividual hou'cs varied from 100 to 432 square meters The estimated 
)tal area was 769,704 square meters The cost to cover this area 
as estimated at 37,419 00 Bs (At present exchange, 3 33 Bs equals 
1 ) 

On all smooth surfaces, such as plaster walls with hard surfaces, 
e u«cd 5 percent solution of DDT m kerosene, while an aqueous sus 
ension was used on adobe walls and palm thatched hou«es 
The work was so planned that the operation would be continuous, 

* « , ft./ ^ TTT l.«J 


'om such work reported by others 

It was our intention to continue and intensify our statistical data 
ath from the clinical and entomological standpoints Due to cer 
im losses of personnel, very little entomological work was done 
his IS, of course, exceedingly unfortunate Wo hnae, howeaer, again 
cured sufficient personnel to resume our studies on the adult 


itimosquito campaign, since the time was far too short to draw 
’finite conofusions fS'easunai’ or anntrtf rtmCrons', cjcHtc pem^^s, 
mtrol of breeding areas, and suppressive medication must be in 
uded, and several years may be necessary before we can definitely 
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inspectors, 


II Komp 
1 of Malan 
Ehshewitz 


tiTO densities or of the density of proven rectors ^ 

al 

CO 

Standard light traps and portable traps laigo enough for animal bait, 
were constructed 

Adult mosquitoes in the latter were removed at 2 hour intervals 
from dusk to =unrise in order to determine the periods during which 
the various anophehnes were prone to feed Counts were made of 
the total catch which was then separated into anophehnes and others 


sionally reached a peak of 1 000 per trap per night Unfortunately all 
this material fiom June 1045 to December 1^7 and certain figures 


had been placed in the States for large amounts of DDT, certain 
equipment and for the necessary solvents before the end of the war, 
therefore, when this material wns officially released we had sufficient 
data on which to base preluniniry wort of actual hou^e spraying 


that proved successful m the actual spraying of the houses and 
premises within the area mentioned 
It was not until the early part of 1047 that work actually began in 
this joint program between the Creole Petroleum Corporation under 
the general supervision of the Cieole Medical Director of the Eastern 
Division and the Director of the Division of ilalanology of the 
V enezuelan Government We reviewed the literature of such opera 
tions and endeavored to adapt our equipment insofar as possible to 
that used bv the Arm} However, certain modifications were neces 
sary, and it was deemed inadvisable to use airplanes for spraying or 
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ness of the people to take it once per week compared to their active 
antagonism m taking a drug four to six times per week as was neces 
siry with atnbnn or quinine Our suppressive treatment had been 
used for many j cars previous to the war 
Such parties are also provided with the most modern insect re 
pellonts, one of which is made especiall} for us Its effect has been 
gratifjing, and reports from the field show it is efficient for ap- 


o u ^ xui u u 1 1 OU 1 .XU iiui u spiuys uiuiiii or wiiuout tiie tents 
or trailers which may be m use 
The part i ^ ’ 

various me 
cine in refe 

which they are w orking or in which they intend to work at a later 
late Hero again preliminary surveys are undertaken bj our Caracas 
"roup, and various phases of general sanitation, public health meas 
ures, and entomological studies arc coordinated for the benefit of 
uch groups 

It is our feeling that definite progress has been made in this anti 
malaria campaign using techniques developed during the war and 
ertain preientno techniques which wo had developed over a period 
jf years prior to tlie last conflict 

SmtMART 

Vn attempt has been made to illustrate the methods by which measures 
for malaria control based on Army tecliniqnes can bo applied to 
mdustrj 

\ntimoequito and malaria campaigns were undertaken by the Vene 
vuelan Government and Creole Petroleum Corporation in eastern 
Venezuela the early part of 15)47 using certain techniques which were 
developed by the United States arm^ forces dunng the late war 
rhe objectives were (a) to reduce the incidence of malana in a specific 

lal outlay 
iite statirtical 
operation 
ind probably 

duplicated in certain other of Uic Jersey affiliates in malarial zones. 
Avdznda. 


listed would be more or less around tiie circumferences 

' Tablel.summaryofcostsforsprayprogrnm 

; Table 2, consumption of certain antimalana drugs for the first 
quarter of 1947 before our campaign compared, with the same 
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fluctuates of course 'with salaries and types of occupation If our 
campaign has reduced malaria by only 10 percent, it is evident that 
the financial outlay la highly justified From our statistics, we had 
362 malaria cases in eastern Venezuela during the i^nth of August 


of this spraying were demonstrated visually In fact almost too much 
good will was produced, for m certain other areas which in our opinion 
did not need this type of campaign, the people themselves clamored 
fr- *'•1 

n 

if 

articles the editors apparently gave free rein to their imaginations, 
Uttle tealmng, we hope, the effect upon masses of population, par 
tzcularly througliout Latin America For instance, an apparatus 
which produces a smoke type of fog under rather high temperature 


euecL until tuey began hnding dead insects scattered along the floors 
for a period of months 

So far our management is convinced of the necessity for continuing 
this work, and we hope to intensify our efforts in the original areas 
ns well ns in certain others which are bemg surveyed at the moment 

qu 

un 

ar< 

iuu 4 iop; aim feel that we are making better progress than formerly, 
not only because of the efficiency of the drug itself but also the willing 
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tune fnctor in 1048 We do not believe that this marked reduc 
tion IS due solely to the campaign , however, it has no doubt played 
a veiy definite part The uso of Aralen, better control of drugs, 
and intensified work in the field must be considered The figures 
are at least interesting 
[ Bibliography 


DDT Unit Costs for CAiurrto 

[ DDT (100 percent) is indicated as used only partially in Caripito 


1 There is a gap m the work from May 23-29, inclusive, but the pay 
roll shows these days Therefore this labor cost has been excluded 
m computing unit costs but has been included in total and for 
over all cost 

t SAS shows daily labor costs of Bs 189 for same periods that Creole 
shows Bs 170 Creole figures are used 
> Kerosene estimated at 20 1 per kilogram of DDT 
Materia] costs 


1 


3 


DDT (100percent)=Bs.683/kg-^rIplto 
Deeaol (50 percent DDT)=Bs 6 3S/kg— Caripito 
Kerosene=Bs. 01/1 — Caripito 


(Tnick costa (operation depreciation maintenance) 

< Depreciation of special truck equlpment-J-pumps (over 2 

L years) — — 

Equipment total _ — 

(Based upon original coat of uniforms etc and estimated life 

< of 1 year— cost _ — 

[Add Creole supervision at 


=Bs 78/day 
=B3 6/day 
— Bs. SS/day 

=B8 10/day 
=Bs. 20/day 


Other costs— total 


— Bs SO/day 
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SPEOCS SAIVITATrOIV AS APPUED TO THE ERADICATION 
OF (A) AN INVADING OR (B) AN INDIGENOUS SPECIFS 

Fred L Soi er, Director^ Pan American Sanitary Bureau^ 
Wa^ihmgton^D C 

TJie term “jnosqujto eradiation” Jias been iridely miSHsed jn tite 
litenturo where mosquito reduction is meant 
Species sanitation inaj be defined as the reduction of the density 
of a gi\en species below its effective transmission threshold through 
«o!octivo measures adapted to its biology 
Species eradication maj be defined as the ultimate in species reduc 
tion and implies the world wide extermination of a species Such 
eradication has been recorded for the passenger pigeon and the dodo, 
but no instance is knonn in which a mosquito species has been ex 
terminated bj human agencies The term has been applied, rather, 
to the elimination of a gi\en species m a limited, though at times 
extensive, area ^\Tipn such limitwl species eradication has been ac 
complished, the opecics may reappear after the interruption of control 
measures, if, and only if, it be reintroduced The threat of reintro 
duction vanes with the size of (ho cleaned area and with its isolation 
from infested ferritorj Such terms as local, national, regional, and 
continental species eradication are useful 
In 1941 a paper was presented (Soper and Wilson, 1942) entitled, 
“Species Eradication A Practical Goal of Species Reduction in the 
Control of ^fosqulto borne Di'easc” This paper was based on m 
tensive campaigns against individual species resulting m the eradica 
tion of Aedes {Stegomi/ia) aegypti m certain parts of Brazil and in 
Bolivia and of Anopheles {Myzomyio) gamiiae from northeast Brazil 
without the elimination of other local species of mosquitoes 
Both Aedes aegypti and Anopheles gamhtae are African in origin 
and elsewhere must be considered as invading species The ability of 
these species to invade floral regions other than that of their ongm 
is based on the adaptation of tbeir aquatic phases to universally found 
foci, namely, artificial receptacles for water in the case of aegypti, 
and shalloi% sunlit pools without vegetation for gambiae 
In Africa, Aedes aeyypit occars botli as a domestic and as a sylvan 
species In the Americas, where it was introduced several centunes 
ago, it is very much at home as a domestic species but has failed to 

Africa IS both a forest and a 
»re it survived for a decade and 
were reached, it never came to 
the forested regions and was combatted only as an essentially domestic 
species 
850 
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ollaboration of the authorities of Paraguay, Brazil, Uruguay, and 
Argentina , and (2) m the northern part of the continent, with Vene 
uela, Colombia, Ecuador, and the Guianas collaborating "With the 
jreat central part of the continent covered by campaigns already in 
-sistence in Brazil, Bolivia, and Peru, the success of work in these 
wo regions will mean a continent free of aegypit 
The campaign against AnopheJet pseudopunchpenms in the Pacific 
lope valleys of South America is feasible because of the peculiar 
geographical conditions which make piecemeal eradication possible 
rhese valleys are short and narrow, isolated from the rest of the 
vorld by the high Andes to the cast and the Pacific Ocean to the west 
nd from each other by long stretches of absolute desert Those 
barged with carrying out the project in Peru demonstrated to their 
atisfaction, on the basis of apparent local eradication, that Anopheles 
wudopuncitpennta could be eliminated, but did not carry the project 
0 completion because of adrainistrativo and personnel difficulties 
Rockefeller Foundation Annual Report 1944) In Chile, pseudo 
runctipenms can no longer be found in the valleys of Tarapaci 
’rovince, and malaria has been absent since 1945 
The finding of AnopheUs gamhtae at Wadi Haifa m the Sudan 
lelow the Second Cataract, in May 1941 (Lewis 19'12), was followed 
n March 1942 by a sharp epidemic of malaria in southern Egypt 
mong the Nubian villages along the reservoir above the Aswan 
[am A survey by S Madwar showed that gamhtae was already at 
Uwan and at many other points far below the dam The news of 
his invasion and of tlie terrifying epidemic which struck the Nile 
Galley as far north as Asyut, only 200 miles from Coiro, in the fall 
f 1942, was suppressed hy wartime censorship The Egyptian Mm 
stry of Health organized a special service in 1943 to protect tlie lower 
file Valley and the delta from invasion and to eradicate gamhtae 
Tom the 550 miles of infested valley m Egypt No further extension 
f gambiae downstream occurred, but the flood season of 1943 came 
lefore gambtae could be eradicate, and that year’s autumn epidemic 
)aralyzed the life of Upper Egypt An official committee which 
nvestigated the situation early in 1944 estimated that 135,000 persons 
lad penshed m 1942 and 1943 Large landowners reported that the 
iroduction of food crops had decreased by from one third to one half 
n the stricken areas. That the tragedy was not much greater was 
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or elsewhere. 

In spite of these limitations on previous experience, the authors 
cited above boldly pointed out some attractive eradication possibilities 
for indigenous species of mosquitoes 

(1) Anopheles pseudopunctipemug from the Pacific slope valleys 
of Peru, (2) Aedes aegypti from Egypt, (3) Anopheles cuhctfactes 
from Ceylon, and (4) Vector anophehnes from islands in general 
These selections were made because of definite limits placed to the 
problem in each case by geographical conditions and their influence 
in hampering remfestation 

In the inter! ening years various workers lia\e had further ex 
penence, not alwajs successful witli species eradication programs 
involving Aedet a^gyph in South America Anopheles pseudopuncti 
penms m Pei-u and Chile Anopheles gambme below the Second Cat 


in the Meditertanean 


Brazil south of Bahia were practically cleared of aegypti and the 
known infested area of norlheist Brazil was shrinking Much of 
Peru and British Guiana is now clean, and Bolivia has been fiee of 
aegypti for a number of years 

To protect their investment in species eradication and to maintain 
their local and national freedom from Aedes aegypti Bolivia and 

tl 

cuiues consequent to the war effort permitted only Peru Bolivn 
Hr. , I n * Brazil 

; of the 
ation m 

i>ueiios Aires in beptember 1P47 Brazil proposed that the Pan 
American Sanitary Bureau should coordinate the campngns in dif 
ferent countries for the eradication of aegypti from the \mencas 
After approval by the Council initial >iteps were taken for the orgam 
zation of two regional campaigns ( 1 ) in the River Plate, with the 

7»3(>6S— la— TOl 1 55 
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of the temin and the hrgo size of the island (9500 square miles) No 
insoluble problems have been encountered, and ultimate success is 
anticipited 

Evidence from British Guiana (Gigholi, personal communication) 
indicates that residual spraying with DDT will eradicate darhngi 
in some areas 

In analyzing the additional eapericnce with eradication dunng 
recent years, it should be noted that the campaign against Anophdes 


eradication of indigenous species, it is significant that many workers 
haae become convinced, on the basis of field observations that eradica 
tion can be accoir ' ' ^ ^ - s and Sardinia 

promise to throw heir attempt to 

go beyond specie of indigenous 

anoplielines merits special attention 


eradication campaiprns, whether against invading or indigenous 
species IVlicn the iniading «|)ecies is actively spreading, the pre 
lention of further evpanston at the periphery must be the first con 
suleration In the anttgambiac campaign in Brazil great care was 
taken carlj to clean the periphera? zone and to protect an additional 
marginal zene against infestation, even at tbe expense of operations 
m the more central epidemic area In the case of Aedes aegypii^ 
which was more stabilized m its range, eradication was earned out 
ns would have been done with an indigenous species, first in the large 
port cities with gradual extension to ever widening tnbutary areas. 

Long term security demands that eradication campaigns include 
points where the species may not appear to be a menace Thus, m 
the city of Sao Paulo, Brazil, where the degree of infestation was never 
high and local outbreaks of yellow fever were unknown, eradication of 
aegypti was obtained in order to prevent tbe city fiom continuing as 
a seedbed for the remfestation of other parts of Brazil In a similar 
way, the continental eradication program must eventually include 
several counfnes, including the United States, where the immediate 
danger from this species may be mapparent 

— • ' _ i „ > ..Itt ln,.fpo oreas, 

om 

iich 

ler 

wise have been neglected Hundreds ot towns anil villages ju x^iazil 
are todaj free of aegypti because it has been more economical to clean 
them than to maintain permanent staffs in the larger cities which 
they threatened 
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maty 19, 194.5 All control measure were discontinued before the 
end of that year, and the species has not reappeared 
In the meantime, the Sudan Medical Service (Lewis 1944) organized 
an eradication service south of the Egyptian border and pushed 
gambiae once more above the Second Cataract of the Kile River 
The campaign which led to the eradication of gambiae m the 


in the oases where Anofhelea aergentt is found, malaria constitutes 
both a serious public health and m economic problem Since the most 
important money crop, nee, is prohibited in the areas close to the 
villages Early in 194S an dnopAefes eradication campaign was 
undertaken m the lOiarga and DahUa Oases lying far out in the 
desert In this campaign DDT was used as a larvicide throughout the 
widely scattered areas which comprise these two oases The picture 
was deliberately complicated by canceling all restnctions on tlie grow* 


thought that the finding of anophelmcs at that time was due to failure 
to eradicate and not due to remfestation However, it is now over a 


cesstul against the two most dangerous species, Anophelea maouli 
penvA% elutxis, a swamp breeder, and Aiiophtlea euperpictua, a moun 
tain stream breeder Tlie work during the first season was limited to 
the Karpas Peninsula and a small northeastern section of the island 
and was highly successful 

The 1947 program included the whole of the northern range of 
nioimtains and the mam plains from the eastern to the western ends 


uiiu a euruary 1948 

The campaign in Sardinia began after a careful survey in 1946 
The program calls for the use of DDT as a residual house spray and 
as a larvicide The principal difficulties encountered are the roughness 
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obtained with DDT and other residual insecticides in the one shot 
control of all household insects js bringing together once more the 
campaigns against yellow fever and malaria in general house disin- 
festation services for the control of these and other diseases trans 
nutted by domestic insects Futuro eradication proposals must be 

• • * tend 

‘ iny of 


spraying is required for other insects, special eradication campaigns 
against single species may be unnecessary 
It must bo admitted that eradication is not a universal panacea and 
should be advocated only for the solution of carefully selected prob- 
lems On the other hand, there is often a tendency to deny the feasi 
bility of eradication because of the careful attention to administrative 
detail required This tendency exists in spite of the work with aegyptt 
and with gamhiae and m spite of no less than 20 examples of eradica 
tion of introduced agricultural pests in the United States (Lyle 1947) 
since IS*" 

(1023) *- 

countjee I 

42),andthecitrusblacktlyini‘iorida (1934-30 Un tiie otner iianu, 
the demonstration that eradication is possible with Aedet aegypti and 
AnopkeUs ganibiae has caused some workers to fail to appreciate the 
difficulties inherent in the method and to display unwarranted en 
thusiasm for eradication campaigns against other disease bearing in 
sects A sane balance must be kept, and all factors bearing on each 
individual ca’se must be examined One would not recommend eradica 
tion of Anopheles quadnmaculaltis m the United States, for example, 
since its northern range is so much more extensive than the present 
distribution of endemic malaria tliat tho cost would be out of line 
with tho benefits 


controJ is leading smut- puyjit. jjuijui iiujjMiu lu *< uu^ I ^ t 
of eradicating certain noninsect transmitted communicable diseases 
which are still all too common by intensive application of known 
methods of control The time is not far distant when the health 
worker will cease to glory in the reduced incidence of preventable 
disease but will rather be obliged to accept tlie full responsibility for 
such preventable disease as does occur in the population under his 
care 
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Partial control semces are an nnendiitg financial drain and are 
difficult to maintain permanently on m efficient basis In the long 
run, eradication is less expensive, especially if the initial attack is 
pressed during that reason of the year ■when conditions are least 
favorable for the breeding and propagation of the species 
Local eradication leads logically and irresistibly to a demand for 
regional and even continental eradication The elimination of 
gamhi<M from Egypt and the Nile Valley below the Second Cataract 
in the Sudan should create a demand for the eradication of this «-pecies 
up stream for a thousand miles until regions are reached where 
gamhiae is able to maintain itself as a forest mosquito Then, and not 
till then, should the permanent barrier zone of protection against 
reinfestation be established A careful study of the problem of 
gambtae transmitted malana throughout the range of this mosquito 
should reveal a number of other regions where eradication may be 
feasible even though it be necessary to maintain a constant barrier 
against reinfestation In the same way, eradication of aegypti is 
feasible for Egjpt, for the Middle East, for other parts of the Medi 


species wherever possible 


-j i»i ioyji., djiu yj'iw uuo cruz at ±iio de 

Janeiro, Brazil, beginning m 1903, v»ere general campaigns directed 
against all mosquitoes It is true tliat these early campaigns were ex 
pensive 1 " •T.on ^ . 

Gorgas i 
on a can 
measure 

(mi) i 

senfial t 

dan^rous local anopheline Ihus species sanitation became the goal 
^^^uriologist and of the yellow fever worker, each of whom 
went his separate way At the present time, the striking re^oilts 
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in dense jungle I think m Strong’s report on Liberia the statement 
IS made that there too gamhiae or funestua ^ as not found m the heavy 
forest 

Now the point is this If ganibiae does not breed in dense shade, 
It IS possible to eliminate it very cheaply by growing hedges I put 
the question to a doctor who is doing tsetse fly control m West Africa 
in the Gold Coast colony — would these hedges produce tsetse — and 
he looked at them and studied them carefully and he said emphat 
ically “no ” So the point is whether in permanent control, having got 
rid of the gamhiae once, the clieapest way might not be to grow a 
hedge I am tlunking very carefully of what wc are going to do 


center That is a fine question but it is a very important question 
winch faces every man who has to deal with nnhria in a place that 
is not isolated or which cannot be isolated 
I hope that Soper will give us the evidence of gambxae breeding 
in sliade. It is a question of fart. We hare got to get the facts first 
because, as you all know, the wise (I) observation of Mark Twain 
says “Pirst get your facts and then you can twist tliem ns you like” 
Dr r L Sorra (United States) llic question of garnbxae and its 
habits IS one which was first called very forcibly to our attention by 
Dp Barber when ho visited tho infested area in Brazil m 1039 Dr 
Barber had worked with gamhiae in West Africa, and when he came 


conditions in which wo worked m Brazil, neither ho nor any of the rest 
of us were ever able to find gambtae resting out away from human 
habitations. 

With regard to tho facts which Sir Malcolm has asked for, I can say 
that I have iiev er had occasion m Afnca to make any searches for 


Dr fiaddon wuo vmis c niyint Ouuaiuutvo v u « 
forest — I won t call it heavy forest but it was vwy definitely forest— 
with large numbers of monkeys and some elephants It was an area 
which had been depopulated a good many years ago because of the 
problem of sleeping sickness So there vvas no liuman habitation, and 
no human population living in this district Wo went out into the 
forest He had previously told me that during the dry season 
Anopheles gamhiae was the most common mosquito which they caught 
in the forest at all levels, from nght at the ground level up to 60 or 
go feet in the air, because they had catching stations at various levels. 

We were in the forest at midday and the eight black boys that Dr 
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Abstract op Discdbsion 

Sir IIalcolm Watsov (United Kingdom) I had no intention of 
speaking this morning but a point has been raised of extreme prac 
tical importance and I would like to say a word about jL 
Dr Soper said in the course of his remarks that Anopheles gamitae 
was a jungle breeder m Africa Is that rightl (Soper nodded m 
the affirmative from the floor ) Well, when I visited the copper 
mines of l^orthem Rhodesia m 1030 I bad no familiarity with the 
habits of either A funestus or A gamhiae so 1 spent most of my 
time hunting in their breeding places Gamhiae I found breeding 
exclusively m the sunlight And Mr Harnson, who had been work 
mg there, had practically cleared the oumng area m a few months 
ot gamhiae 

Funestus is another problem It was breeding m the great swamps 
with these tall leaves m it which gave partial shade I also found 


tlirough Kenya with 0 B Symes and ultimately we came to the 
northeast comer of Lake Victoria where tliero was a rainfall of about 
70 inches, and I found beautiful vegetation and at last a piece of 
jungle that I called shade. We dived m and bunted and got some 
thing but it was not gamhiae 

Next when I was asked to help in the mines of V est Africa, the 
first thing that I wanted to know was what was breeding in the 
jungle So the man that I sent out was given the job of finding out 
and 1 e sent me the reports the plans, and hundreds of observations 
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W V Kma, Bureau of Entomology and Plant Quarantine, Agricul- 
tural Research Administration, United Statee Department of 
Agriculture, Orlando, Fla 


Various human activities arc important factors in the intensification 
of malaria Tlie expression man made malaria brings to mind first 
of all an image of borrow pits 
drainage sjsteras, and other 
from careless engineering op 

ever, reminds one that much of the malaria referable to this heading 


carelessness, indifference, or ignorance, and (2) collections of water 
imaroidably associated with agricultural practices or other human 
requirements The total damage to health from these causes, although 
undoubtedly lessening, is still enormous 

Atoioable Couxcttoks Of TVateh 


rainfall, and density of population The importance of any one kind 
< 1 ... ^ ♦! « »iimcoTir«o nf n vector snecies 


tion they become favorable breeding places for a number of malaria 
vectors 


All too frequently culverts under the road embankments are not puteu 
low enough to permit the water to run out Agricultural drainage 
ditches and canals often present amilar conditions In addition, 
ponds are formed when natural drainage is obstructed by the roadway 
embankments or canal spoil banks through which openings are not 
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Haddow had went into tlie forest and after probably 20 minutes they 
came hack with — think it was five Anopheles gamhiae, and they in 
sisted that these nere mosquitoes that were biting them at that time. 
So T said to Dr Haddow, “'Well are they very common here * Do they 
generally bite at this time of the day* ’ He said, ‘ Sometimes they 
bite at this time of the day hut if it is just gambiae that you want, the 
boys can get plenty ” So I asked him to send the boys back m and 
have each one catch one gambiae And by going back just off of the 
road and into the forest and beating the I^ves a bit, all of them were 
back with gambiae in about 5 minutes Here n e have a technical 


re were some palm 


used a phot 
a very mten 

be worth using a measurement like that m future obsenatioii* But 
there is alwaje the point, too, that garrJ>iae m some places may have 
totally different habits in one part of a country from another tVe 
know that in ca«e of harbirostu and various other mosquitoes 
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species whoso production m ncc Holds his been correlated with malana 
transmission iro /rrciorni jVitl en m California, j4 p^eudopunctu 
pennix Tlieob in Mexico, A aguasalia Curry m Brazil and Central 
America, A IdbrancTiiae atroparvua ran Thiel in Portugal and else 
where in southern Europe, A aacharoii Pavr, A sergcntii Theoh, 
A 5i/pcrp;cfu5Grassi,nndj4 Ayrc^nv* Pallas m the Near and Middle 
East, A hyrcanua atnensiaVtiefi in China, A annulansy d Wulpin 
India, and A acomtva Donitz m southeastern Asia and the Hetfier 
lands East Indies 

In view of tlio widespread association of malaria with nee culture 
it IS of interest to observe that a notable exception occurs in the Philip 
pine Islands where the disease is of relatively minor importance in 
the large rice growing valleys of Luzon and other islands In that 
country the chief malaria vectors are members of the mmmt« group 
which aro stream breeders Although their larvae do not occur m the 
rice fields thoj may ho found m ditches and canals that supply the 
fields with water 

In Java a serious malaria problem is aswiatcd with brackish 
water fish ponds TJio highly e/ficient rector Anopheles rttndaicw 
Rod , develops prolificallv m these ponds with the result that the 
coastal areas arc the most malarious parts of the island Again, the 
Philippines provide a contrast in that similar fish ponds there are 
not malariogenic A tundaicva is absent ami the two nnophelines 
that do breed in the fish ponds A tndefimlu^ LudI and A litoralu 
King, nro evidenth nonveefors This further illustrates the point 
that the importance of any one type of hrecclmg place may vary 
greatly m different regions 

TTator impoundments of various kinds and sizes comprise a large 
class of potential malaria producers In this class arc reservoirs for 
drinking water, irrigation, hydroelectric power, and mill ponds In 
the United States the best known example of tins class is the exten 
sivc series of artificial lal es formed bv dams constructed in the 
Tennessee River and its tributaries They are multiple purpose 
impoundments designed for flood control navigation and produc 
tion of electric power The mam bodies of such lakes are not favor 
able for mosquito breeding but the shore lines arc highly favorable 
in many places where the water spreads out over grassy flats or gentle 
slopes Early w this ccntiir} smaller impoundments constructed by 
private concerns were responsible for numerous outbreaks of malaria 
and the disease also increased after the first impoundments in the 
Tennessee River As a consequence when the Tennessee Valley Au 
flionty was formed and plans were drawn for (he complete develop 
ment of this river system, provision was made for malana control 
coordinated with the construction program Intensive biological 
and hydrological research has rcsnlted in the development of an 
efficient system for the management of impounded waters in holding 
Anopheles production below the danger point Of special importance 



V MALABIA 


861 


provided Ponding also occurs as a result of improper handling of 
irrigation water when the exce^ is allowed to accumulate m low, 
undrained spots 

Other excavations, such as stone quarries, sand pits, and phosphate 
pits, are malaria hazards Pits formed in excavating clay for adobe 
houses or for pottery manufacture are of special importance as they 
are usually close to habitations 

The anophehnes associated with the waters in this category are the 
more generalized breeders. Representatives of this type of mosquito, 


aside from this, are comparatively nonselective in their breeding 
habits A funeatus Giles and A gamibtae Giles of Africa, although 
more restricted in habits, are also adaptable to a wide variety of 
breeding places 

Water filled wheel ruts are favorable for the production of some 
species of AnophcUa This kind of pool was of special importance 
during the military campaign in the Southwest Pacific, where A 
farautt Lav and A punctvlatxia Donitz are the chief vectors In both 
New Guinea and the Solomon Islands heavy vehicular traffic over wet 
ground caused innumerable ruts which rapidly became populated with 
anopheline larvae. Estraordmaiy numbers of larvae, especially of 
A punctulatui m New Guinea, were found in small newly formed 
pools of this kind even when completely free of vegetation, which is 
usually associated with the development of other species Pools 
formed m bomb craters, shelter pits, or fox holes contributed to the 
military problems there In these areas, too, the clearing of the 
jungles, a natural practice to those trained m malaria control in other 
regions, resulted m increased breeding, since these particular species 
of Anopheles avoid dense shade 

Unavo®adle Couxctiows or Water 

In the second categoiy of man made mosquito breeding places, the 
extensive areas involved in rice culture are probably by far the most 
important. These areas are in the most densely populated malarious 
regions around the world Rice, an indispensable food for millions 
of people, -unfortunately requires almost continuous flooding and is 
thus responsible for an untold amount of malaria infection Most of 
the important anopheline vectors commonly breed in nee fields, and 
in many areas thej are the principal source of production All the 
generalized breeders previously mentioned are known to occur in 
dangerous numbers m rice fields For example, m the southern United 
States some of tlie highest populations of Anopheles quadnmaculatus 
have been recorded in the nee growing sections of Arkansas Other 
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on and ^ater impoundments Cooperation of farmers in modifying 
leir irrigation practices Ins had a bcn^cial effect Continued re 
arch, public education, and smtahlo legislation must form the basis 
Dr Uio final solution of these as of other phases of the problem 

ApSTRACT op DtSCUfiSION 

Dr L J CiiWATT (Nigeria) I xrould like to mention that out-of 
oor Anopheles gairibiae shelters have been found in 1030, 1 believe, 
y Blacldock, recently confirmed by hluirlicad Thompson 
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IS the establishment of certain basic pnnciples, one of wluch is known 
as building malana control into the reserroirs, or the permanent 
elimination of potentially troublesome marginal areas by filling and 
deepening, or by diking and dewatering 
Of other Anopheles breeding places that result from necessary 
human aciivities, mention may be made of wells such as are lound 
in the oases of North Africa, on which the population is dependent 
for water for irrigation and household use Other shallow wells, or 


eastern Brazil, where it became established Discovery of tins fact 
was a critical factor m tlie successful eradication of the species from 
that region 

In Iran, production of Anopheha is said to be heavy in the algal 
growths in filter tanks Artificial water containers for household 
use have occasionally been reported as important producers of 
Anophelea 

AnopheUi htUatOT D and K , a species that breeds solely in the 
water collected m the leaf avils of bromeliads, was found to be an 
important vector m Tnmdad There the^ epiphytic plants giow 
m profusion on immortelle trees that are planted in the cocoa fields 
for shade This is perhaps the most unusual example of the assocn 


from the indigenous malana infected population During military 
campaigns this was accomplished by removing the local population 
from the selected camp sites In areas where moderate numbers of 
AnopheJea are present but where malaria transmission Ins been elimi 
nated or held at a low level, an outbreak of Uie disease may occur when 
pamclocyte carriers are Iransferml or returned to these places Tlus 
danger appeared imminent m the dlnited States upon the return of 
soldiers from overseas at the end of World War II Fortunately, 
little trduble actuallj resulted from this cause, because the potential 
dinger was anticipated, and steps to minimize it wore taken by health 
agencies 

It IS not within the scope of tins paper to consider the control of 
malaria under the various conditioi^ referred to In the past, tempo 
rary measures have constituted a large part of the control programs, 
but they are being reiluccd as more permanent measures are developed 
by malaria workers Regulatory legislation has been effectively 
applied to prevent Iiamifnl engineermg opei itions m road construe 
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tirencss, but operational requirements, together \nth factors having 


potential Water is stored dannp the minj' ‘reason and released later 

’ ’ 7 •' .1 . . « tf 1 ■« c * 


grcsfiive stnmingo ot drittand tlotage occurs wnen me uaver is oLing 


I • p 

storage reservoirs where adequMo rwrvoir clearing plus a limited 
annual shore lino maintenance, has resulted in almost complete 
mosquito control Howorer, if filhn/r is deJavwJ, as occas/iwalJj 
occurs and the water level la raised slowly into growing vegetation 
after the season begins, a v;nous mosquito breeding problem may 
develop Iiarviculo la applioil as an emergenev measure in such situs 
tjon^ on TVa Tcscrvoirs Tlie total volume of seasonal Inrviciding 
has not been large in the storage reservoirs ns may be appreciated from 
the fact that only one DBT larvictdmg airplane n required to provide 

' • 1 

1 


limited potential for mosquito production 
Mam race «*»ertoirt — By “mam nrer reservoirs” is meant those 
’ I » >_* j Ynvoi r"*- nf ion of 3 to 6 feet f'JS 

typo reservoir 
, and on multipurpo'sc 

developments, particularly where a chain of projects occurs, special 

■* ign of 
uld be 

* water 

draw 

' - » » _ — ^ ~ A«^ *« reservoirs iiitbach 

summer Hows since 

. well ns the marginal 

maintenance after impoimdage Clearing is usually applied up to 
the normal summer maannum water elevation with upward ndjHSi 
ment for tha backwater curve in long reservoirs A chain of reser- 
voirs on a river offers a special problem of design and operation, con 
sidcring fbo fact tliat the water Jerob or discharges from any one 



MANAGEMENT OF TPATER TO CONTROL ANOPHEUNE 
MOSQUITO BREEDING 

Calvin C Senior Samtary Engine^r^Malana Control Branch, 

Division of Health and Safely, Tennetsee Valley Authority, ^V^lson 
Dam, Ala. 

ISTRODDCnOK 

This paper deals with water level management for control of 
anopheline mosquito breeding as it has been developed and used ui the 
southeastern part of the United States on impounded water. How- 
ever, the principles and pracbces set out herein should have effective 


the following measures is employed . (1) Mechaiucal removal of larval 
habitat, (2) management of water to eliminate or reduce the larval 
habitat, (3) control of mosquito breeding directly through water level 
variation, and (4) application of larvicides and other measures. 
Items 2 and 3 are dealt with, though 1 and 4 are briefly discussed since 
they are frequently employed in conjunction with water level 
management 

The development of water-level management practice for control 
of anopheline mosquito breeding on impoundages in the southeastern 

TT_I* J C* . 1 1 ’ • • 


Effects of water leiel managemexd . — Although the management of 


in which larvae are stranded on the draw-down, thus exposing them to 
destruction on the shore line The aquatic predators include the top 
feeding minnows and several species of aquatic insects The term 
“water level fluctuation” is inadequate, since an important feature of 
present-day practice provides a period of relatively constant water 
Uval \n ndsawcft oi season vn th^ raitmt of hiailing 

marginal growtli. 

Types of reservoirs — For the purpose of this discussion, artificial 
impoundages are divided into two types, namely, (1) storage reser- 
voirs, and (2) main-rnor reservoirs The principles of water-level 
management for mosquito control will apply to either with equal effec- 

86S 





s€i5”i5S^^^ 

?^5Sl5Sg;S£rS 


rcrctU^o^ ^nnnd'itio"' Olus « ^ .ipann? f'"’ 

'"'’7'’” Mimto T’'"'“''„a«in'>*® '^’Isulttd ’"“'“^Krasiom"? 

S.S|5ff5^2sSi|Si 


\9fltcr e^tjous >»vvicidit'S 

SSsfeSri-»”S*-S=!!&^ 








868 


TROPICAL MESICIKE AND MALARIA 


mg tho water le-v el above normal elevation and lo^ enng it again, -winch 
strands drift and flotage, thus re^lHcing the mosquito breeding po 
tential along the margins If no floods occur, the reservoirs are siir 
clnrged, anyway, in the interest of mosquito control 

(2) Rclatiiely ctmsiant level pool — ^After the flood season or sur 
clnrgmg for tlio reservoirs, the water is maintained at normal eleva 
tion until the beginning of tho mosquito breeding season, v arying from 
about May 15 to Juno 15 in tho region of tho Tennessee River, which 
tends to limit the extent of marginal growth invasion If flood control 
operations are not in prtyjre^ or in prospect, the mam stream reser 
voirs are filled to tho normal summer masimiim elevation by about 
April 1 to 15, which serves mosquito control interests reasonably well 
in marginal growth management An earlier filling, «ay about Slarch 
16, would coincide better with tho beginning of the growing season 
m the Tennessee River Valley, but, on an average, flood control opera 
tiona are not over by this time. 

(3) PenodiG water level fiuctuation — ^IVherc mosquito breeding 
has progressed to a significant point, periodic water level fluctuation 
of about 1 foot in scope at weekly intenals is initiated This has not 
been difficult since some weekly variation m water releases normally 
occurs, which is regulated and accentuated in the interest of mosquito 
control Fluctuation in one reservoir affects other reservoirs in the 
chain, and further variation in the size of a reservoir produces corre 
spending a anations in the scope of periodic fluctuation for any given 

" ’ 1 »I 1 .. T.. - * .... n r ,o InTTOrO 1 vri lift 


of tho Tennessee River, use of stored water is begun on normal opera 
tions about July 1 or midseason This is in the interest of utilizing 
stored water for powei development and to provide storage space for 
flood control during the succeeding winter and spring Tho exact 
time of beginning the recession and tho rate of draw down are ad 
justed, within limits, to mosquito control needs in the individual 
reservoirs 

Tho delay in the initiation of seasonal water level recession to about 
July 1 in tho Tennessee River reservoirs has been demonstrated to be of 

"" is prac 
of tho 
varying 

■ num in 

would 
epth of 

the recession, with attendant increase in the acreage le luuuij, growth 
removal and larviciding Recession during the late summer may bo 
^ i „i ..*p tl o loTOntored margins, 
ze to 
ison 
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ttsenoir affect aJI clownstreaia r^rroirs Special design features 
and studies were required to incorporate water lerel managetnent 
needs for malaria control into tho scheduled operition of the nine 
mam freer reservoire of the Tennessee River development. Stroin- 
qmst (1035) 

Vcgiraile features of viaitr-lc^eXmawigement — V four pha«e water 
Jerrf management progriun for malaria control has been developed 


normal operations required for meeting the bisic purposes of the 
derelopment, namelj, Hood control, navigation, and the generation of 
eleetnciky Refer to the graph jn figure 3 



“on 


Fienre i 

Tlio marvel is Uiat this Ins been accomplished without significant 
to any program interest A very specnl effort has been, and is 
fontmiung to be, required of designing enguieers and water level 
management planners and operators to satisfy the several program 
news, but cooperitive effort has been successful U'fttcr level manige 
13 trnly the foundation of the mosquito control program on 
* * inipQundages The effectiveness and economy of the malann- 
fontrol program are larirely dependent on the essential wafer level 
’management features 

ft) Flood surchafQe — ^The initial phase of the wafer level manage 
*no«qu!to control on the mam nver projects is fcnown s« the 
^ surcharge and occurs in mtst rraervoirs during tJio spring of 
® ysar as a result of flood-control cqicrations Tins consists of rais 
V»306S— 43_Tol, I— 5« 
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More recently Bishop and Gartrell (1944) described additional 
mechanical treatment in the form of deepening and filling and diking 
and deivatering of the slialloTC margins, which was applied in the 
Kentucky Re«;erroir of the Tenne«'ee River development. These 
measures were used to climinalo permanently the largest mosquito 
breeding areas along margins where other measures under the con 
ditions did not a«surp adequate mo^uito control and the necessary 
capital inre&tmcnt for the major engineering works could be justified 
from the annual saa mgs in application of routine rejietitive measures. 
Larviciding on projects of the Tennessee River de>eIopment, as well 


mosquito control for the moment 

Emergency control measures — Vt intervals emergencies occur on 
the Tennessee River reservoirs whole departures either below or 
aboaethe water level rule curves are necessary in meeting the primary 
purposes of the dcieJopmenL The dejiartures are of a temponiiy 
ratiire, and where nbuounal mo«qu)to production develops as a con 
sequence, the situation is met by larviciding nnd if the probability 
of malaria transmission appears imminent, DDT premise spraying 
IS applied 

Constant leiel fooh and uncontrolled xeater fetefi— Impoundages 
are encountered occasionally where the purpose of the project calls 


the local situation and the malaria hazard involved Alternative con 
trol measures ma^ bo used m the form of accelerated growth removal 
or control operations and application of larvicides, and DDT premise 
spraying if indicated In special cases, permanent shore line improve 
ment may hai e application or even land use restnction to daytime 


raits all oiiiei noun u ui u k u u 
A-pphcation of voter Uiel management to natural ponds — The 
principles of water level management indicated herein would have ap 


water level control structures Any ot the several pnases oi waie 
level management might have some value even if the others could not 
be applied , rr^, , . # 

Mutual interests — malaria control and wildlife —The application ol 
malaria control measures including water level management on im 
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Water level recession alone may be a very effective mosquito control 
measure, particularly if the reservoir has been thoroughly cleared 
and shore-line maintenance has been adequate As=ummg suitable 
water control structures at the dam, recession is a very definite possi 
bihty on most impoundages This is not so true with periodic fluctua 
tion since in flow must always be sufficient to refill the reservoir the 
approximate depth of the previous draw down 

The basic purpose of the storage reservoirs on the tributary streams 
of the Tennessee Eiver requires schedules where water level needs for 
mosquito control are normally served by seasonal recession without 
periodic fluctuation The size of the reservoirs with respect to sum 
mertime in flow and the purpose of the projects do not permit the 
normal scheduled use of periodic fincluation. 

Penodia water level fMciuatton without seasonal recession — For 
various reasons, principally the limitation on marginal growth in 
vasion, periodic water level fluctuation without seasonal recession 
of the water level is most desirable m mosquito control For reason 


requires fluctuation without recession 
Seasonal recession with penodto ioaler-letel fiuctmhon.—'IhQ four 
has ■* ' 

dis 
the 

level recession A combination of these water level manipulations has 


Will extend below the lower limit of the growth invasion 
Supplementary control measures — ^Water level management can 
be applied to both natural and artificial impoundages effective 
ness being limited only by the degree to which combinations of me 
chanical operations and water level manipulations can bo made to 
reduce the larval habitat or directly control mosquito breeding 


Oeing applied along the margins after impoundage. 
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pounded water need not be incompatible with the utilization of the 
Jake for fish and wildlife deTdojiment Wiebe and Hess (1044) re 
ported on the mutual interests which had been developed between 
wildlife conservation and malaria control on the Tennessee Valley 
Authority impoundages A summary of these mutual interests is given 

fe interests are mutually in 
The maintenance of a con 


provides a maximum of area for production of fish food organisms 
The control of w oody plants, such as willow and buttonball, and certain 
aquatic plants, as lotus, cowhiy, and lizardtail, reduces the mosquito 


'I he four phases of water*level management set out above, plus a 
normal marginal growth removal operation, favor the production of 
valuable waterfowl food plants offering least objection m mosquito 
control 


drainage ot depressions located along the margins minimizes the 
stranding of fish when the water is lowered 

From an economical point of view, maJana control programs on the 
impoundages usually provide' a minimum application of hrvicides 
which appears to be in line with conscnation interests The stocking 
or encouragement of mosquito Isri le predators, such as top minnows, 
as a malaria control practice, also favors wildlife interests through 
increasing fish food 

It has been demonstrated in the TVA resorioirs that diking and 
dewatering projects for miHria control may also be made to serve 
wildlife interests when ojicrited to prodoic waterfowl food plants 


control 
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Villages were kept absolutely free from any kind of vegetation on the 
margin, and despite most vigorous searches, not a single fluvtatilis 
lar\ a was collected from them The incidence of malaria, however, 
was found to ^ ary from place to place, and it later came to light that 
the reduction was nnerscly proportional to the extent of rice fields in 
and around the Milages Intensive investigations to determine other 
breeding grounds of fiunatih$ than streams and channels eventually 
incriminated terraced rice fields ns a very important source The 
intensity of breeding was extremely low, and other species greatly 
outnumbered fluviatihs But, as the extent of ncc fields was very 
large, the total output was considerable Tins phenomenon is not 
considered ns having been brought about by any change in the breed 
ing habits of fiui'iattlu after its most favored habitats, viz, streams 
and channels, have been rendered unsuitable by clean weeding, for 
such a phenomenon of change of habitat has never been desenbed in 
the past and, if true, would strike at the root of the concept of species 
sanitation ileasures which included treatment of the rice fields were 
promptly followed by malaria reduction In areas where no control 
was instituted ncc fields continued to show fluuaUlu breeding 
Behavtovr offiituatihs — outdoor tester — TIic failure of spray kill 
mg with pyrethnim twice a week led to studies on the behaviour of 
the adult fluviatihs, more especially on the extent to which the in 
dividuals rested m indoor pi ices II was obv ions that outdoor resting 
was occurring, inasmuch as there was gross dispanty in the numerical 
jirevalence of the adult specimens collected every morning in the 
various stages of gonotrophic development But even when the 
larval density was small, a sufficient number of adult flunatihs was 
collected from indoor resting places every morning, several among 
them found on dissection to Iw infected Ihis led to a wrong nssump 
tion in the earlier stages that outdoor resting cannot but be of a 
small order ^\ith the failure of spray killing with pyrethnim in 
reducing adult mosquito prevalence in sufficient numbers to bring 


erateil m a ganaii iiuuse at. iiiisk iut oiuy uvan lu u inuuu „ 
places were sprayed with an extra strong dose of pyrethnim extract 
a couple of hours after the release of the insects During subsequent 
mornings and nights captures were made to see if there were any 
stained ones As many ns 10 percent were thus recaptured m all 
our experiments These expenments conclusively proved that a good 
proportion of ailult A fluvsaUlts resorted to outdoor resting 
and only some stayed indoors More direct proof was also provided 
by the capture of 14 multiparous specimens of this species from the 
, * * *-rovisional estimate 

to ouUloor resting 
percent dunng the 



A Cnvni ES OF the BOMBAY PROVINaAL MALARIA 
ORGANIZATION, 1942^7 

D K ViswANATiiAN, II P H , Attistont Director of Public Bedlth 
{Malaria ) , Poona, Bombay Province 

The problem — Bombay, 1 of the 9 Provinces included in the Indian 
Union, has a population (1941) of 20,815,697 and an area of 76,389 
square miles The provincial birth rate is 332 per thousand, the 
death rate 23 0, and the infantile mortality rate 162 per 1,000 live 
births ilalana death rate is about 1 5 per thousand, causing 33,000 
’ ’ ' ■ * > Province These 

I doubt, constitutes 
IVhile the present 

popular party, which was in power on an earlier occasion from 1937 
to 1939, sowed the seed for the creation of a malaria organization, it 
wasunderthedynamicinspirationandadviceof Maj Gen SirGordon 
Covell, then Director of tlie Malaria Institute of India, that the Bom- 
bay Provincial Malaria Organization was created on a permanent 
footing in 1942 

F%rat pKaee — Konara distnet turvey — The first year was spent m 
cooperation with the Malaria Institute of India in an extensive survey 
of the whole district of Kanara, m the southernmost part of the 
Province, and in training of personnel This survey revealed that 
malaria was hyperendemic, witli spleen rates from 50 to 100 percent, 
except in a narrow coastal strip, and that the vector species is A 
fluviaUha James The natunil infection rate was as high as 10 per- 
cent in most months of the year, and m some months every other 
specimen caught in nature was found infected It is a preponderantly 
human feeder, with an anthropophilic index of 60 to 00 percent This 
species was found during the survey to breed mostly in streams and 
channels with marginal vegetation 


^ uuo lu a LuUipiMo 1 ILh. ui aiuiiHUiuiy oi 

larvicidal or insecticidal matenals on account of the war During 
this period nearly 100 miles of streams and channels in about 12 
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a year The other day Komp put forth a plea for the correlation of 
infant malaria parasite rates and vector anopheles densities In our 
study by such correlation month aftei month ive determined that the 
density of 4 fiuviatilis per 10 man houw is enough to maintain trans 
mission in a community 

Second phase — DDT^^htssa activities marked the pre DDT period. 
The advent of DDT completely altered the picture Preliminary 
trials with DDT in 1045 as an indoor residual spray showed such a total 
disappearance of fiuviatilis for2 montlis after the first round of spray 
ing, tliat without any f urther Jo*® of time a comprehensii e sclieme was 
submitted for malaria control in an area comprising 0,000 square 
miles in the two districts of Dharwar and Kinara, with about 1,200 
malaria stricken villages and a population of a little over a million 
involving the use of about 20 tons of DDT, at an estimated total cost 
of about 3 laklis of rupees, or $00,000 The pilot experiments in 30 


sprayed villages The new comprehensive scheme was duly put into 
effect in July 1040 The results sliowed that a dose of about 60 
milligrams per square foot DDT indoor residual spray once in 2 
months in tiie case of fuviatihs, and once m G weeks m the case of 
cultcifaci49y IS efiicacious in keeping them down below the critical 
density for transmission For the first time in the history of malaria 
epidemiology, parasite rates and infant parasite rates exhibit signs 
of approximation to the zero point m hyperendemic areas in tlie 
tropics The field is now open even in the tropics for plans for 
eradication of malaria, discarding the outworn advantages of pre 
munition I may here refer to the fears expressed by African workers 
that in economically backward communities having hyperendemic 
incidence of malaria, complete malaria control may , on account of loss 
of immunity, create an extreme hazard of severe epidemics at some 
future date when, because of economic depression, control measures 
may have to be abandoned I would only say that the price paid for 
the acquisition of this immunity is so great even in such communities 
that it IS an attitude of defeatism not to think of the same means of 
disease control in the tropics as m the temperate and the subtropical 
regions The tropical people have as much right to modem advance 
in medicine as popalsticns in any other part of the gJobe A few 
illustrative data are furnished below to show the efficacy of tlie scheme 
(1) The anopheles densities m Kauara District have dropped to 


(2) Spleen and parasite rates haie dropped considerably ^ 
ceveral villages they are now less than 10 percent as against 50 to 100 
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colder months On this basis the number of specimens that could 
survive at the end of a fortnight out of 100 adult individuals emerging 
every day of the week under different intervals of spacing of the 
spray killing programme was theoretically computed and a rational 
spacing of spray killing Avas evolved, viz, two consecutive dajs of 
spray killing separated by one and two sprayless days alternately 
' rough in the year 1945 in 

killing had failed to give 
intial reduction m the m 
ciueiite ot malaria was enected hor the conditions then prevailing, 
this method was considered the most economical for the control of 
rural malaria in Kanara district With respect to towns where the 
concentration of population was larger, a judicious combination of 
antilarval control and tisicc a week spray killing with pyrethrum 
in areas most proximal to the breeding places was considered eco 
nomicallj feasible The cost in both cases at the then existing price 
levels was worked out as 1 rupee per head per annum (or about 30 
cents) 

Time of entry and time of htUng — Studies made to determine the 
' ’ nl 111 1 atihs showed 

' i' Ml I of the night 

M' Ilf' I I I * . I ng the early 

part of the night extremely hazardous and emphasizing the need 
for methods of personal prophylaxis The foregoing experiments 
also sliowed that adult anopheles had a marked tendency for migra 
tion towards outdoor shelters at dusk and throughout the night ir 
respective of the state of gonotrophic development It is only the 
freshly emerged individual or those winch have just laid their eggs 
and are ready for further feeing that exhibit a movement towards 
houses 

Races of fluvtatilis — It is of interest to record that while A flu 
ttatihi is a vector of such great intensity in Kanara district only a 
few miles outside the distnet it completely changes its habits, becomes 
nostlj zoophilic, and a verj feeble vector, if at all, for human 
phsmorlia There seems to be an inverse relationship between the 
density of flux latihs and its nnthropophihc index and malaria trans 
nutting capacity 

Infant mdlana. — In addition to these investigations a study was 
made of the prevalence of malaria amongst infants Tlie infant para 
s te rate averaged 10 percent In a study of 432 infants practically 
once everv month fiom their birth till 1 year thereafter, it was shown 
tl at malaria causes a great deal of the premature births and abortions 
and infantile mortality, but those infants who overcome the first and 
primary infection with plismodia do not show anj greater liazard 
of iiiortalitj during tlie rest of their infsncj The study also showed 
the fallacy arising out of assessing the 'leason of transmi'toion of 
malaria by an examination of infant parasite rates once or even twice 
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citioii IS tho «cienti«ts’ modern answer, with modern knowledge an 
to tho extent lo winch communities can undertake it, it is mtainl 
nn cTcellont proposition, ^nd Dr Aziz hns shown us the wa^ Fo 

nalana reductio 
th practically al 
It IS onlj whe 

tlio mosquito tr ui'mits infection m bulk, outdoors tliat the scheme wil 
fail, e\cn with a predominantly outdoor resting species such a 
fuiiatihSy but one winch lirgtlj transmits infection indoors, th 
sdieme has been shown to be extremely successful Tinally, I wonk 
refer to one important collateml effect, the possibility of prcventioi 
of human plague by tho indoor residual program adopted for tiie con 
trol of malaria in tho first instance. In the area covered by oui 
scheme there has not been a single cose of human plague during the 
last 18 months It is no doubt too soon, but we linie had m quite a 
few ' 
c\«o 
not < 

rat burrows, since in tho diam of plague transmission to man, man 
and flea must got contact outside the nt burrows, apparently the in 
door residual sprai is quite capable of taking care of it A similar 
scheme has recently been sanctioned for another di«tnct with 1,000 000 
population, at a co«t of 3 lakhs of rupees, or ?90,000 
Urban Galana Among oilier calls for surveys, Uie most 

profitable one was made in 1014 in Greater Poona, nn urban area 
which is the seat of government for scieral montlis in the year 
Barber and Piico prcMouslj surveyed this area showed the extent 
of malarial endemieity, and imlicnted further lines of work Tins 
■ ateworthy 

(he mo< 
f the first 

season The total population benefitted by the scheme is estimated to 
bo not less tlnn 500,000, and tho cost is thus only one tenth of a rupee 
per head per annum (3 cents) for a purely antilan al scheme In 
this area copper cyanide is useil extensnely, entirely replacing pans 
green, which in 1944 was difficult to obtain Biological control of the 
rivenno breeding grounds by ponding, or converting them into deep 
impounded water ba tho construction of dams nt intervals, is under 
active consideration 

Studies on j)a}udrtne — During the year 1946, an experiment was 
carried out which demonstrated the efficacy of paludrine m the cbemo 
(lierapy of inilaria in clinical prophylaxis and m treatment of the 
primary attack Its greatest merit is its efficacy in the cure of a 
primary attack with a single administration of 300 milligrams, which 
revolutionizes treatment of malaria in rural areas Two tablets a 
week nt inten als of 3 and 4 day s act as a good suppressive agent, 
only disquieting feature is tho appearance in the peripheral blood, 
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percent in the past More than all, infant parasite rates are almost 
ml, about 0 8 percent in the sprayed villages as against 15 percent in 
unsprayed villages 

The formulation used consists of a 30 percent solution of DDT in 
medium kerosene extract To this a 20 percent solution of soap is 
added, to make a mother emalsioii with 25 percent DDT. This is 
diluted in the field to 6 percent The dosage is roughly 1 quart for 
every thousand square feet, or 60 milligrams per square foot. In our 
experience, this formulation has given the most consistent results 
The material is sprayed with an ordinary stirrup pump with a brass 
lance and a special nozzle, giving a conical shaped spray delivering 
about 600 cc. per minute, the size of nozzle orifice being 3/64 of an inch 
in diameter. The approximate cost of the scheme is about 6 to 8 annas 
(12-15 cents) per capita per annum for three rounds of spray in a 
year 


tion which contained some knock down ingredients such as thannite, 
and wo did not have results comparable with the emulsion We feel 
that the crystalline deposit of DDT which is obtained after the spray 
of emulsion, has perhaps the best insecticidal value Addition of 
knock down ingredients may only serve to provide a sadistic satisfao' 
tion of seeing the carcasses of the enemy insects right under one’s own 
eyes, but for disease control it makes no difference whether they die 
m the houses or out in the open 

I listened with rapt attention and admiration to the splendid ex 

- 4 1 f 


Cyprus, and we are at present spending 100,000 rupees or $30,000 
on indoor residual spray The program in Cyprus for eradication, if 
I heard Dr Aziz right, would probably cost ultimately £200,000 
After the subsidence of the first flush of enthusiasm for the eradica- 
tion program, I feel that for Indian conditions, and perhaps for 
tropical conditions elscwliere too, the program of eradication is much 
too ambitious on account of its high cost The hazards of the inter- 
national situation may act as a bar to the complete prevention for all 
time of the importation of fresh anophelines Again, in the tempo 
of modem scientific advance, who knows whether malaria could be 
controlled at a far cheaper cost in ways which wo may not at present 
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after a course of treatment with paludrine, of a relatively large 
number of gametocytes If, hemever, DDT control is established, 
there is no bar to the administration of this extremely useful, cheap 
snd nontoxic drug 

tuture -plans — Five survey squads are now in service, one in each 
of five districts and in 3 jears tlie surrey of the entire province will be 
rompleted On completion of the survey in each district, proposals 
are subraittec] for control schemes We have recently submitted 
scheme * - 

from .t 

(ontrol on present lines would cost about 5,000,000 rupees ($1,000,000) 

' ’ ’ ’ 1,000,000 

k of the Bombay 
iilar government 
have all helped 

m its npid evolution and useful record of work It is naturallj 
anxious that m keeping with the present rate of progress m human 
activities the entire proimce should have within the nest 5 jenrs a 
netirork of control units and a 
only can progress be properly 
Mpects of malaria may be conti 

s briefly outlined 
which 18 so vital 

m the early achievement by the organisation of its future plans of 

development 

Abstk-vct or Discussion , 

Dr Lewis W HACKtiT (Argentina) At the risk of keeping you 
lunch for 2 minutes, I would like to ask Dr Viswanathan 
irhether it isn’t possible that the populations concerned could collabor- 
Tt 1 * 1 , control I suggested the other day at the World 

ealth Organization Conference that the use of DDT should enter 
0 family use in malaria populations. This has a distinct bearing 
n Soper’s question of eradication Should we eradicate or 


mi we have including also some mammals like bats and 

to disappear at the same time Tlie families are so 
you '*^**'° the results of this that while I understand in India 
cqdUv'*' the families to provide much money, perhaps they 

be induced to provide a htUc labor 
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MALARIA CONTROL IN SALTWATER HSHPONDS IN JAVA 


W J Stoker Chief Section of Mdlana Control Bataiia^ and Dr ir 
J KthpeeS Chief Mdlana Engineer, Batavm 

During the Second International Milana Congre«s in Algiers in 
1930 the late Professor E M Walcli (1) read a paper on a new bio 
'logical eanitition method of silt water fishponds m the Netherlands 
Indies Before this time seTeral methods were tried to control the 
- -il - r ^ . r , 1 .1, , , 

1 , > 1 . ' - 
I . I ' I _ ' I ^ II r 

were too expensive to be economicaV 
The hygienic exploitation method of Walch and ReyntjeS (2) had 
as its object to control malaria and also to preserve good fish pro- 
duction 

The principle ' 
water fishponds 
{Enteromcrfha 

of the ponds and stimulation of the growth of the bottom vegetation 
\Cvanof>hyceae) 

Walch and Rcyntjes (1930) suppoeed that the surface vegetation, 
ftlthoHgh it migl t be important os food for the fish, is not strictly 
necessary for good fish production in the ponds 
This surface vegetation consisting of long algae is dangerous, be 
cause It gives protection to tl e larvae of anopheles whereas the bottom 
algae give no protection at all to the larvae and provide the fish with 
a good food supply 

T ma Tl V 1 r - 


mental ponds near Batavia 

1\ e feel it our duty to report tlie various difficulties encountered. 

As to tl e killing of the surface vegetation the penodical drying of 
the ponds was very s icccssful Soon all the dangerous wee^ were 
gone and with them the breeding of anophelet larvae The growth of 
the bottom vegetation was «timulatedby leaving a small layer of water 
on the bottom of the pond 
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ga\e more satisfactory results but the expenses were as high as the 
profits 

In 1939 the fishery department decided to stop the periodical dry 
ing of the ponds As soon as the dangerous weeds appeared on the 
ivater surface tl ey were collected by mancraft and put in small heaps 
in the ponds, covered with a layer of. earth to prevent their floating 
on the surface. 

This method is only a compromise between malaria control and fish 
breeding because the yield of fish is still small in comparison with 
the prod iction of the formerlj malaria dangerous fishponds The 
fishery experts are now studying the more intimate biological proc 
esses which occur on the bottom surface and in tlie other layers deeper 
m the earth It is possible that in the future each complex of fishponds 
will have its own sanitation method 
"With our present knowledge we are anxious to allow the construe 
tion of new ponds especially in densely populated areas It must be 
regretted that during the Japanese occupation of the Netherlands 
^ * uction of new fishponds. 

wafer ponds can never 
perendemic malarn os 

SOMMART 

The hygienic exploitation method of salt wafer fishponds m Indo 
nesia as described by Walch in 1930 has not fully answered expects 
tions. As s malaria*controI method it was successful, but from the 
point of View of piscacultur© it was a big disappointment Tho prob 
able reasons are recorded and al'Ki the attempts made to eilcct a good 
coordination of malaria control and sufficient fish production 
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moilfllit) and niorbiditi data for tlie nrcT? included in the program 
with those of other nreis pro\cd very sitlsfactor^ 

It should, howe^o^, be noted that to obtain these results, hard and 
strenuous effoits had to bo made, and the inn]or portion of the pop 
Illation pheed under protection from malaria by (he program out 
lined belonged to urban areas (80 percent) Anj attempt to extend 
these measures to rural areas where the existing malaria problem 
was more acute, came up against the high cost tlmt their application 
would involve It can, therefore be stated that the malaria problem 
in small rural areas of Greece had remained lo tint period unsolved 
Tliore followed the jears of war and cnemv occupation (1911-44) 
during which duo to existing unfiaorahle conditions the Malaria 
Control ScrMCo uas able to develop verj limited activity 
During tins period malaria incidence, aided bj rnnous favorable 
factors (undernourishment, hardships, mass movement of population 
forced inactivitv of the service etc.) returned to its previous levels, 
and m 1042 it reached one of the highest peaks m its recent history 
(10) 

PoSTlVAR Antisiai-vru AcmvTTT 

On the liberation of the country (October 1944) drastic measures 
were taken to reorganize the Malaria Serv ice then existing m a latent 
condition as a iTsiilt of the cnemv occupation Under this reorganiza 
tion, the Serv ice retained its onpnal structure 
Substantial changes were made about the middle of 194C by the 
inclusion m the malaria control organization of Prcfectural Health 
Centers (17) Tins action v\ is made necessary due to the extended 
scope that the inahna program presently assumed 
During the 1945 malaria Peason the control activity returned to 
prewar levels Tlio 159 local malaria programs, carried out in that 
year all over the country, that gave protection to approximate!) 

1 000,000 of population, were chiefl) based on larva control by classical 
methods 

Meanwhile, the imiiortation of small Quantities of DDT in October 
1944 and the subsequent venfication in our laboratories of its msec 
ticidal value that had already been demonstrated by previous re 
searches (11, 12) produced on us the vivid impression that by the 
new discov er) the malaria control work in this country entered a new 
hopeful phase, especially in rcganl to the malaria problem of rural 
areas (13, 14) This direct conclusion was evident!) reached through 
the Iniowledgo of ecolog) of Greek anophcline species 
As soon as th? first quantities of the new insecticide were made 
available, wo started m the early summer of 1045 a senes of expen 
mental applications as an adult control measure in three groups of 

e 

r 
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mbalpiMM.) All these three are nther domestic species A elutus 
breeds chiefly m seashore s^aioi>s, A maevhpennii m small or large 
swamps and m miscellaneous water collections, and A superpictm 
in the numerous torrents overrunning the country 

The transmission period for this disease lasts from Hay to October 
The occurrence of mass relapses in the spnng (April to May) is 
frequent. 

Alalana studies in Greece in modem times were inaugurated by the 
works of Savvas and Kardamatis (1905) (1) A special advance 
ment in these studies was attained by the establishment of the Athens 
School of Hygiene in 1930, with a special Department of ilalanology 
and Tropical Diseases (2) Tlie cooperation with the School of a 
mission of the Rockefeller Foundation (M C Balfour (3, 4, 5),D E 
Wright ( 1931-38) ) assigned to Greece at that period and assisted later 
by other prominent Foundation workers (Barber (6, 7), Shannon (8), 


malaria control program and organize a special service for its oper 
ution 

Under this program the country was divided into 10 malaria regions, 
(o each of which a doctor malanologist was assigned with an ade 
quato number of well trained malaria inspectors AU other personnel 
was naturally recruited locally, according to requirements The cen 
tral laboratories and general direction of malana control activities 
were stationed in the Department of Malariology and Tropical Dis 
eases of the Athens School of Hygiene, which by its director and 
traieling technical personnel, malariologists, entomologist, and en 
gineers, issued the necessary inslvuctions in the field and made regu 
iar inspections of the work under way 

Between the years 1937 and 1941 tins special soriice thus established, 
earned out on a progressive scale a number of local malaria control 
programs in various areas of the countiy in cooperation with the re 
gional public-health services and local authonties. The population 
placed under protection from malana by these programs amounted to 
1,150,000 in 1940 (16) 

The measures u'sed were mainly based on a systematic antilarval 


Was a systematic uee of malana drugs made as a preventive measure, 
except by the army and certain oiganitations 
The results obtaineil in this work, as indicated by a companson 
of endemoepidcmicity indices (spleen and parasite indices of chil 
dren of school ago and paraeifo index of newborn babies), and of 
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n view to co\enng nt leist its greater pnrt by the end of Mar or 


termmccl by ifeidqinrtors m cooperation with the regional services, 
on the basis of the prevailing anopheline species m each particular 


interior walls, and no nccc’^sible room in the living quarters or out 
buildings is precluded from spmjing In this way, the simultaneous 
control of other domestic pests is obtained, with no considerable 
cliarge and the house spray method is thereby rendered still more 
acceptable and popular 

The uniform do«e of active ingredient used is 1 8 gram per square 
meter Tins quantity, as concluded from our observations (15), 
generally insures protection for over 6 months , 

The spray equipment in use chiefly consists of hand sprayers. 
Spnying is done by small mobile teams, composed of 1 foreman and 
2 to 3 spraymen recruited locally and properly trained The Provin 
cial Malaria Inspector has 3 to 7 such teams under him, and his work 
18 supervised b> the Chief Malaria Inspector of the Prefecture, who 
m turn reports directly to the Chief of Prcfectural Health Center 
and IS under the technical control of the Pcgional Malariologist of 
the area 

A technical and financial account of the program of house spray 
with DDT for 1040 and 1047 is shown m table 1 
The total cost oi residual spray program in 1047 amounted to 
0,5413 million drachmas (Drs 6,000=§1) or approximately $031 
per protected capita 


Table 1 — Technical and financial record of r€$idvat iprav propram for ISIS 
and t9Yt tw Greece 


DescriptloD (Items ana represenlatlrentej) 


1139 
800 
3, 021 400 
93,000, mo 


assifw 

mooo.ocio 
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wcisting conditions in this country and we therefore considered it 
ndrisable, in the course of this experiment, to engage not onlr in the 
entomological and epidemiological approach to the problem but also 
in Uie teclmical and economic outlook of the method (15) It is note- 
^ orthy that the house spray technique e«tablished during this experi- 
ment has not required any substantial clianges ever since 

Under these circumstances, the use of DDT in this country on a 
largo scale depended exclusively on the availability of the necessary 
material and equipment and the appropriation of necessarj funds. 

Tlie enthusiasm and keen interest of tlie director of the UNBRA 
Samtation Section in Greece, Ool D E Wright, played m this matter 
an important and decisive part. 

Indeed, this very good fnend of Gicece and malana campaign 


to obtain the ^ece«;sary appropriations from the Government 
Tliroiighout the deielopment of the malaria program he placed all 
lua valuable experience at the dispiwal of the Service and m addition 


the principal pioneers of the malaria-control work accomplished in the 
country dunng that jicriod 

Britt Outtine op &Ial\&u Program OpER.\Tn) iv lOlC and 1M7 


spray with DUl uas applied only dunng the latter part of 1&15 and 
on a limited scale 


to the extended malaria program earned out during that penoil We 
will therefore conhiic ourselics only to the most important relntiie 
dita 

The methods applied arc as follows 

(^1) /feme »prnif\ctth PDJ — Tins was the '=elcete»l method for the 
protection of turxl awvs with papiiUtiou wot exccnlmg Tl'.esa 

arca«, according to the IWO cen'-us, compri'-c over one half (53 per 
cent) of the population of Grocco and are most heivily stricken with 
malaria 

The ©iieration of the residual spray program starts in March with 
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The Bctunl pirtiapation of the general public in the operation of 
this method was very satisfactory, which is borne out by the fact that 
practically no room remained uiispr33red (less than 1 5 percent for 
191Gand 1947) 

Lana control hij grcnind methoda — This was carried out for the 
protection of urban and urban rural areas, where hou«e spray with 


* * ' enters (G B ) 

over the older 
it was applied 

throughout the country in 1947 (5 parts of 2C percent DDT emulsion 
to 1 part of 20 percent DDT m V^col NR 70, addition of water to 
obtain a 1 1000 mis, and larviciding done about every 12 dajs with 
an average dose of 0 02 grams technical grade per square meter of breed 
mg area) 

A technical and financial account of larva -control program for 1946 
and 1947 is shown in table 2 

Larva control from atrplaw —While the effectiveness m tins coon 


addition the miscellaneous handicaps faced by the Service, operating 
nnder actnal warfare conditions did not permit an adequate 
rationalization of the method. 
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are the corresponding data of a similar surrey carried out in the fall of 
1947 In these papers, a very detailed analysis is made of Ae fore 
going data, in correlation to the methods u®ed m each particular case, 
along With a comparison with the corresponding data of prewar 
years 

In table 4 arc included collectively the parasite indices of children 
of school age for 194G and 1947 by like groups for easier companson 
These indices cover malaria stricken areas, urban and rural, scattered 
all over the country and wiUi varied malaria conditions, that were 
protected during tliese years by one or more methods Where pos 
sible, corresponding average indices collected over the period 1933-45 
are given for companson 

Although wo by no means ignore the disadvantages of this stati®ti 
cal illustration, the extent of the index decline observed and the 
steadiness of the phenomenon leave no doubt regarding its value and 
interpretation In fact, as shown, m table 4, the parasite indices of 
’ ’’ ' *' ’ as average about one 

years,' and the 1947 
3946 indices or one 

seventy ninth of the corresponding average indices of previous years 

The baby parasite index m 67 protected areas (658 blood smears) 
in 1946 was foimd to be 0 18 percent and in 1047 in 58 also protected 
areas (645 smears) reduced to zero * 

The spleen index of school ago children declined considerably dur 
mg these years In 19 areas of the Attica Prefecture, where this 
index was taken personally by us, there was a drop in the average 
spleen index from 25 percent in 1945 (observation year) to 18 percent 
m 1946 and 12 8 percent m 1947 

It IS Worthy of notice that of the 32 positives found in 1047, of a 
total 15,059 (school age) smears examined by that time, not a single 
one showed high density of parasites In half of them (16 of 32) 
the number of parasites rated I or 2 per 200 optical fields (thich 
smear) ilost of the parasites bore apparent intense morphologic 
signs of degeneration The species proportion was found as follows 
PI vtvax, 24 (75 percent), Pl'tnaltinae, 4 (12 5 percent), and PI 
falciparum, 4 (12 5 percent) AH this provides convincing evidence 

"* Qf importance 

, available (hospitals— 

. lemiological data con 

tamed herein, one can venture a grosso modo estimate of malana 
i p fi/T, TPS given 

mber 

. very 

much 100,000 in 1946 (18), and in the following year tiiere was a 
still further reduction 

t Biamniea to Aptll 7 After examinloe »!#* tbe other blood smears 
during the 1947 epidemiological sorrer the final results are briefly as follows 
Teyed, 70 blood smears collected 823 poaltlfes 0 parasite Index 0 



Table 3 gives a technical and financial account of the 1946 and 1947 
air =pray program 

Tjm 3— TffJintfoJ oni ^jionciat meri bf airapro}/ prpQTam Greece /w 

rajfi and 1947 



1] I Coit per ftnkn Uometer tpn^ed 


■ Simie o( the IMS dtu ire tncooplete 



cent of this sum was drawn from the malaria control budget, 412 
percent covers the estimated cost of UNRBA supplies, amortization 
on the malana airplanes, vehicles, and miscellaneous other equip- 
ment brought by UNRRA, and finally, 17 percent is estimated to 
tepresent the ilinistry of Air share of the cost (personnel salaries, 
repairs to aircraft, etc ) 


solvents, and freight, 42 1 percent, transportation expenses and oper 
ational cost and moving of vehicles, 125 percent, special air spray 
expenditures, 66 percent, miscellaneous expenses, 2 2 percent 
* '■ * ital cost among the popula 

. residual spray and ground 
780 or $030 per capita for 
for 1916 was $040 

Eitect or THE Applied Phocram ov Malaria Inulces 

In a monograph (18) by the writers and their collaborators, all 
opidemiological data (spleen and parasite index of school age chil 
dren, parasite index of babyhood) are given of an extensive country 
wide survey made in the fall of 1946, and, in anothef paper (m pnnt) 
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Conclusions 

From the foro"oin^r nnd other dnta published by the ivnters it is 
concluded tint inihria in Greece Imd a surprising decline in the 
3 oTiN I94C and 19i7 iot the first finio in its history 

For a more ncciinte intcrpretntion of this phenomenon, it is 
necossirj tint the following factors be taken into consideration 

J A periodic me or drop in mthm inHiccs ts noted in Greece bat 
never has there been sucli or even a similar big decline, so far as is 
known 

2 Outbreaks of mnlirn epidemic arc obcerved ei ery 3 to Byears 

3 Tlie last epidemic outbreak in the countr} was in 1942 

■4 (](iring the 3 sue 

ceedn ther unfavorable for malam 

trans chimed also for the im 

mediately succeeding jean* 1916 and 1947, winch from all possible 
indications must bo considereil ns years of approximately average 
epidemicitj 

6 Tlic political uurc«t lu the country during 1940 nnd l&t7 and 
the ensuing economic conditions did bj no means prove to be unfavor 
able factors m the spiead of malaria 

On the basis of the foregoing it can bo concluded that the astonish 
‘ » - ♦« *rj froni a malsrin standpoint 

phenomenon but is mostly due 
nng this period 

Tins conclusion is further corroborated by the generally ob«erTcd 
Absence of mihrm carrier mosquitoes from popuJateil areas where 
malaria contiol measures were carried out, ns well as by the fact, 
dcfinitelj established through a feiv but very careful survejS) that 
fins phenomenon did not occur in those areas where such measures 
were either not taken or considerably delaj ed 

The benefit denied as a whole seems to be nearing the theoretical 

/• *1 1 ^ 1 M «I f .nf* 


operated, can result m a break in the malaria chain m saiu uii-uj 
within 1 to 2 j ears, ns demonstrated by surveys in Attica, where this 
method was only practically used From burveys in Attica, it was 
also found that Iiouse spray with DDT can also insure protection from 
malaria eien for icsidents of tbo sprayed settlements that make an 
ovenucht stay outdoors 


surrounding areas as are m proximity with the bieeuiug p 
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L’ETAT ACTUEL DU PROBLEME PALUDEEN AU CO^GO 
BELGE, RESP. EN AFRIQUE CENTIULE* 


J ScHU rrz, Awien MSdecin Inapectevr^ Difecteur de Laboratotre el 
Chef de ait Congo itcige, Menibre de I'ancicnne Commission 

dtt Paludiame do 2a Socsite dea Nationa^ Profeaseur dUygient 
tropicale d I'Uniicrstto de Bruxelles 

Nous nous occupons du problemo culicido palud&n au Congo Beige 
depuia J02S, soit dcpais SO ans* en quabfd do medeem du Gourerne 


lut prCscnt^o au Sme Congris International du Paludisme i Algef 
1930 (1) Au3moCongr^,celuid’Amslcrdam 1938, nous arondspr^ 
sentd un rc'surn^ succinct sur lo PaluJismc end^mique dcs noirs, 
rcsum6 basd sur 1‘examcn de 8557 indigenes do tous les ftges et de 
direrscs regions (2). Depms lors nous arons pu completer nos con 
j)ai«sanccs d’alors sur nofro proW^mo par do nourelles redierclics 
faites on 1939 et en 1945-19-lC, aussi bien sur le Paludisme cndcmique 
afdbrile quo sur lo Paludisme tpid^miquo fdbnlo des noirs, ainsi que 
sur la Iimito altim^tnque du paludisme et sur certains anopblles 
sp4ciaux, notimmcnt sur ceux dcs hautes altitudes. Ces nourelles re 
cherches ayant ^galcmont ^tc exposcos dins une s^ne dMtudes, dont 
nous ns citerons ici que trois (3, 4 ct 5) , nous nous bomerons, dans la 
pr)5sento etude, ^galemcnt « lour bref rdsumS Mais pour nueas 
faire rcssortir I’lntdrCt de nos nomelles constatations, nous devons 
prealablement nppelcr les anciennes, en esquissant ici un tableau 
scMmatisd du Paludisme centro afncain. 

Paludisme endemique afidrile et Paludisjie aigu itbrile 

II existe en Af rique centnlo dcut modalit^s de paludisme paludisme 
cndcmique, afebrile, des autoebtoncs, des noirs, et paludisme aigu, 
febrile, des immigrcs, dcs Europeens La place nous manquant ici 
pour entrer dans les details du m^misino do I’lmmunite, ou de la 
premunition, dans lo paludisme, nous nous bornerons S la constatatioa 
du fait que les autochtones de I’Afrique centralo poss&dcnt une to 
lerance specialo envers Jeor infection paludeenne Tandis que les 
immigr^s, les Europecns,rcagjssentileur infection par la fiSvro etpar 
les diverses complications connues, dont I’h^moglobinurie 
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In so far as the effectheness of air spray in Greece ia concerned, the 
data avndaWe are, as staled, inadequate to permit a definite opiniotv 
on the matter. Hotrerer, nc are gradually more and more convinced 
tlint to maVe tins metliod roallj* clfcctiie in Greece, a sjstematic look- 


v?iU 

k few 


It this iavorahie prospect comes Im, the vflioie maVatia controi w otk in 
G reece could be assigned to small, quick-moving teams that iv ould take 
care of any area where malaria cases were reported 
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LeS TK0I8 ESPECES PALUDEENKIS XW AtHIQUE CENTRALE 

II est inutile de dire qua c est la Tierce tropicale, P jalcvpamm,^ 
qm est 1 esp&ce dominante dans le centre de I’Afnque Maia lea deux 
autres espcces y existent 4galeinent Seulement la repartition des 
espSces paludeennes est differente dans le paludisme ehdemique 
des noirs ct le paludisme febnie des Europdens 


parum, puis dgalement par P vuHanoA et enfin aussi par P vtvax 
A partir de 1 age de 2 a 5 ans suivant les regions on commence ^ ob- 
server un pheenomfene mrerse H dispantton do uiroajd’abordetde 
P m<danae ensuite, de sorte que chez les adultes il ne reste dans la 

J n- I A t> ! 1 i 


est le plus rare et le plus fugace el P fcdctparvm le plus commun 
et le plus stable P malanae occupe une place intermcdiaire entre 
les deux 

Dana le pcHudiime atgu des Europeena il s agit presque uniquement 
de P falciparum Les infections a P vtvax sont trcs rates * Quant 
a P malanae nous n en avons jamais vu chez les Europeans en Afn 
que La “quarte semble done etre une sumvanco” du paludisme 
endemique et son role reste bien mysteneuz 

L Absence de Paiudisme Enoehique Daub Ceetahjes Regions et la 
Cause de Ctite Absence 

Le paludisme existe pratiquement partout dans I’Afnque inter 
tropicale mais non absolumcnt partout. En effet il existe certames 
regions ou, du moms certames localitds, ou 1 on ne trouve pas de 
paludisme du tout Ce sont les agglomerations indigenes situles sur 
de hauts plateaux ou hautes coUines au dessus de 1800 metres d’alti 


et leur repartition 

Les Anofheles du Congo Beloe 

Il y existe de nombreuses especes ct vanetds — surtout suivant les 
regions — mais ce ne sont que qnatre espdees qui sont coimucs comme 
transmetteuses du paludisme Ces especes sont, dans 1 ordre do lour 
frequence et importance A gamtiae, A funeatus A mh et A mar- 

P coloolaux TtntrCs co Enope 1» Tecbotes <ont doei dasa la t6gl« d 



900 


TnoPiCAL MEDICINE AND MALARIA 


vant dans dcs rtgions plus basses, dans des regions k paludisme en 
ddmique Cos travaillcurs, non pt^munis centre les mfifaits dcs para 
sites paluddensj no tardaicnt pas dc contracter lo paludisme aigu 
fdhnlo a>cc toutes sos complications, i I’lnstor des Europcens Nous 
a^ ons pu dtudier Ic rxsultat d’unc do ccs ‘ dmigrations ’ en 1939 (6) 

Mais c cst surtout dans Ic Buand'i TJrundi quo lo probltroe du pain 
dismo aigu, <Spid6mique ct febrile, cliez Ics noirs, est dcrenu de plus 
en plus important ct urgent & rfsoudre La cause dc cette Plosion 
nssoz subito d’^pid^mics do paludismo dans diTerscs regions da 
Ruanda Urundi cst un peu spdciale 

II s’agit d’un pa>s montagneuT ct accident*-, ob les liauta plateaux 
ct collines sont entourda do profondcs rallies marfcagcuscs Les 
indigenes y habitcnt sur Jes coUincs dont jls cultivaient le sommet 
ct les pentes JIais Ics secbcresses pcnodiques provoquaicnt des di 
settes frtfiuentes dc vivros ct parfois memo do vraics famines Pour 
rcmtdier i\ cette situation lo Gouvemcinent a cu rccours Mabomfication 
dos ^ allies mnrtcageuses en les dminant et dSsherbant et en les 
faisant cnsuito cultivor Cette cxccHcnto mesuro Immanitajre au 
point do vuo agricolo a cu dcs con«c<iucnces ddsastreuscs au point dc 
%U 0 paludccn D autant plus quo lo drainage a substitud aux diTers 
Culicinfs de ces marais (surtout les Tacuiorbynclius (CoquiIIctidw 
Wansonoidcg) dos anophtles ct surtout A gamUac et A 
Do sort© quo Ii cuitu atiou do ccs ralUcs no tarda pas do provoquer do 
rraies Epidemics do paludisme aigu o\ec un certain pourcentsge de cas 
mortels, dus soit a dcs acc».s pcmicicux, soil mdrao i IWracglobmune. 

Nous ttTons pu ctudicr plusieurs do ccs epidemics lore de notre 
mission au Congo cn 1940 dont Ics constat ations furent oxposdes dans 
un mdmoiro actucllement sous press© (5) 

La place nous manque ici pour exposer Jes dirers d tails obserrds 
dans CCS diverscs opiddmies, details cuneux, intcrcssants et impor 
(ants Nous nous bomerons A en signaler bicn bnevemont les deux 
constatntions suirantcs unc, parasitologiquo et uno autre, dpiddnuo 
logique 

Co>STAT\TIONft PaBASITOLOOIQUES 

En examinant la population d uno agglomeration “ordinaire ’ c est 
a dire Apaludisme end^miqiio, on constate 

(1) Uno bcaucoup plus faiblo proportion de parasites chez les 
adultcs quo chez les enf ants , 

(2) Les deux ou m* mo les trois espies paludeennes cbez Ics enfants 

lismo tpidtmique, dans 
peu plus tard dans le 

atade sub nigu et d«-ja uituriio, jiuus i uu v s le mtine ponrrentago 
do parasites — et parfois memo plus grand — chez les adultes que cn^ ^ 
pctits enfants Do plus, autant de parasites do P malanae et de 
vivtMs chez les adultes quo chez Ics enfants 



V. ^fAT.AWf* 


901 


CONSTATATIONB £ipi&EKI01iOOIO'Di:8 

Une de ces agglomerations de baatcs altitudes a paludisme recent 
flit examinee par nous en 1933 ct reexamm& en 194G Nous avons 
Lrouve la premiere fois une proportion de parasites plus faible que 
la deuMeme fois, mais par contre une proportion plus forte de cas 
febnles parmi les parasitds Ce qai veut dire que le paludisme aigu 
passe spontanement par des stades sub-aigu ct chroniquo pour devenir 
“eudcmique” JIais ce processus d’nnmuni'ation spontanee a ete ac 
compagne entre temps d’un certain nombre de morts par des acces 
pemicieus et par rhemoglobinune, sins parler d un grand nombre de 
Jnalades. 

Le PEOBLiire Actuel du Paeudisme atj Cohoo Beloe et Dans le 
Kuand \-Urdndi 

Comme tout le monde, nous consid^rions jusqu’4 ces dernieres an 
nees le paludisme comme la maladie tropicale la plus grave pour 
lea Europ4ens, comme le plus grand obstacle i )eur matsllation en 
Afrtque centrale Mais nous faisions peu de cas du paludisme, quand 
d 8 agissait des noirs Et si Ton pensait a qummiser les noirs, c’etait 
pour faire disparaitre leurs parasites nocifs pour les Wanes Mais 
depuis quelques annies le paludisme est devenu— pour des raisons 
e'quiAsdes plus haut — une maladie grave et mSme mortelle ^galeraent 


phylactiques antipalud^ennes connues, toulcs excellentes en th4orie 
Kiais dont I’application est bicn souvent irr^alisable Dans de tres 
grands centres europeens on envisage — et pratique — la prophylaxie 
antilarvaire en grand, prophylaxie tres couteuse et de longue haleine 
Mais partout ailleurs cette prophylaxie est irrealisable 
Dana les contrees europeennes a paludisme endemique 1’ infection 
n lieu que durant les periodes estivales ^’immunisation y est de 
tiop courts duree pour empechcr des poussees 4pidemiques annuelles 
II ne s’agit en somme ni de vrai paludisme end4mique ni de vrai 
paludisme epidcmique, raais de courtes poussees annuelles de paludisme 
8'gu apr4s de plus longues accalmies annuelles Tandis qu’en Af nque 
••actrale 1 infection est permanente, ce qui a comme resultat une im 

1 vrai paludisme endemique, 

durant les poussees aigues 
iiest ainsi pas applicable en Afnque centnle, inapplicable et meme, 
r®ut etre, ind&irable pour des raisons exposSes plus haut Certes, 
^and il s’agit d’un xas de paludisme aigu ou d une Epidemic de 
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propJj} Iftxie la plus n'cenlo a la plus cfficacc «emblc Ctrc 1 emploi ‘ 
du soit commo iutfo nntwma^o, soit conime lutte nnti larres, 

nitmo comtne lutto combine Nous a^ons pu nous mtme con 
‘■(fltor tlcrniercracnt cn Itabo et cn Sardaigne I’efficaatt (du moms 
Icnjporaire) tiu DDT sur Ics anopli^Ies adultcs ct gur leura lanes 
Alftjs il j a anopheles ft anopheles 'Ions jie rtigisseiU pas <1 une 
manitro ulcntique nu DDT 

Du xVfnquc centrslo i’anopliMo le plus commun ct pirtint le plus 
(lesaslrcux o';! gambiae Mnis il exjste tics regions ou le transmit 
teurcstJ /wncs/w ct dans d’ftutrcs, ^ nutralidlh^ar mowhc(i,e\c. 
Quant aux gitcs Innaires, ds sont diir^rents sui>nnt Ics tliveftcs 
e«p&cca 

li faut par cQn«4quent, a^ant dc g^n^rali«er I’cmploi en grand du 
DDT cn Afnque contrale, procedcr k unc sene d'cxptnenccs prelimi 
mires, cxpCnoncos conduites d’apris un programme tlahorc d avanec 
par dcs personnea exptrimenttes ct compt tentes dtns la matiire 
La phcc nous manque ici pour tnum^rcr ct inotivcr ecs exp6rjence8. 
.Nous Ics a\ons expo^s dans unc 6lude sp&mle, nctucUcmcnt sous 
presto (T) ct qiu sera souroise au Congrfcs cn mcme temps que la 
pri«ento ^tuclc 

BicuocRArirrE 


(1) Schwetz J I,e ptobltme tie la pfopb»aile nntlpnlndloue dans le* granda 

ctntrea cOQsolals Compt rend du 2me Conffr&s Inlernat Ue Palndlsme 
103d ,, . „ 

(2) Sebuetz J 1 dtat nctool do nos oonnnls^anws Rur le paludhrae endemiqoe 

dpi tiolfR du Congo lielgc. Ada conrenius tcrtll de Troptcls tiqu* 
MaKrlae oiotblR Ia«II 

(3) Schuetz J RecJierchrs »ur le i»aJBdJsi»e dans la bordure orlenlale ou 

Congo nelge Xldtn de 1 Inst Roy Colon Beige 1044. 

(4) Schweu J Rf^rberches sue la IlmUe nltluiCtrlune du paludUme data le 

ConRo oriental et eur la cau«e de ceMc llmlte Ann Ue la Boc beige de 
mW trop 2s. 1W2 , 

(6) Schweu J IteclieKhcs eur In pilnUlsnie endRnilque ct le palndlsroe 

d&nlque dans lo Ruanda Urundl Mftnolre fle 1 Instltut Roy Colon. Relge 
1H3 (souRpresae) 

(C) ' -.-n . ot 

(VI ' ' ■ . 



PRESENT PROPORTIONS OF THE MALARIA PROBLESI 
IN THE N’EARCnC REGION 


Jusm II Andrews, i§eientiat Director, Deputy O-fjiceT in Charge 
Commxtmcaile Disease Center, Untted States Public Bealtk Service, 
Atlanta, Go, 

AVith the exception of central and southern Mexico and Central 
^.merica, the Nearctic Repon includes all of North America Green 
land and the interjacent islands (1) Most of the malaria in this 
reason during recent years has been in the United States The follow 
mg discussion is based primarily on the present dimensions of the 
malaria problem in this country, together with supplementary infor 
mation concerning recent malaria morbidity and mortality reported 
from the bordenng Provinces of the Dominion of Canada and States 
of the Republic of Mexico 

Current trends tn A’’carcfic malana pretalence — Paludism in the 
^ ^ iishing disease This is 

he historical records ex 
(2) Carter (3) Childs 


tions and the importation of Negroes from Africa introduced large 
numbers of parasitized individuals to North America Wet nee cul 
tare the clearing of wooded lands for crop purposes, and the impound 
ment of water by man for watering his stock md to supply hydro 
mechanical power multiplied the number and extent of breeding places 
of Anopheles guadnmaculaius east of the Great Divide In the far 


“ V louu uv 1111.111 Jtlie jiiitcieu uebcei uaias oi iiiese pio 

nrerc XT-r.~. i- •> o 

0 

a 

nuudle of the nineteenth century, malaria existed in varying degrees 
° ^IJtensity throughout most of the United States with the exception 
0 the highlands and nonirngated desert land 
shortly thereafter the disease began to contract away from its more 
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propltjlaxic la plus u^ntc ct la plus cflicacc MjmUe Ctre 1 mploi ’ 
cUi DDT, soit comme lutfo anti>imn"o, soit commc lutte anti lanes, 
toil mCmo comme lutto combihcc Ifoiis avons pu nous intrae con 
♦itatcr doniiSrcmont en Kalio et cn Sartlaigno relficacit^ (da moms 
tcmpornire) du DDT sur Ics anophMes adultcs ct sur leurs hnes. 

Mais j1 j a anopUMca et anopheles Tons nc rcagissont pas dune 
muiiiro jdojitiquB nu DDT 

Ln Afriquc contralo 1 anopbelo Ic plus commvm ct partant le plus 
ile^sti-cu-^ c«t *1 gamhiac Mais il existe dcs regions ou Ic tran«met 
tcurcstA /uncs/UA ct dans d’autrcSjJ. marshaUttar ntnichcttytlt. 
Quant aux gitcs Inrsaires, lU sont diflfirents suivant Ics diversca 
e«peccs 

J1 faut par consequent, avant dc generali<5er I’emploi cn grand du 
DDT en Afnquc ccntralo, procCder u une seno d’expcrienccs prtlimi 
nnires, experiences conduitcs d’apris un programme chboro davance 
par dcs personnes expdrimcnUcs ct compctcntcs dans la matierc 
Da place nous manque jci pour tiiumdrer et motivcr ces experiences. 
Nous Ics axons cx)>o'^3 dans une etude cpdciale, actucllcmcnt sous 
presjo (7) ct qui ‘•era souraisc au Congres cn mfmo temps que la 
piv«entc etude 

BniuooitAMirB 

(I) Schwetz J I<e problime de la propbjlaxle nntlpalnillauc daas les jraads 
centres congolals Coupt. tend. <lu 2me Congrta Inieniat Uc Paladlsaie 
Mger 

(3) Sebuotz 3 I octuel <lo nos connnlssanees sur le pa1udi«nie endefflinue 

«le^ noir^ du Congo Uelse. Acta coorentus tortll de TropJcl* attfue 
MfllnrlacmorbK tare II 

(X) Schnetz J Rectierches aur le paludtsnie rtan» la bordure orlentale do 
Congo Beige Mdm del Inst Roy Colon Beige IWI 

(4) Schwetz J Rechcrclies sur la Untie oUlinCtrlauc du paludl^me dans je 

Coi to oriental et mr la cause de cette Itnlto Ann de la Soe belK® 
trop SS, tins . 

(6) ScJiwoK J Rccliercbcs sur Ic p-iludlswc endfaiiquc et le palndlsme er* 
clCinlquc dans le Ruanda Urundl MCniolrc de 1 Instltut Roy Colon. Beige 
RH3 (sousprosso) 

(G) <5jhuet2 J Rocbcrchcs »ur Je palodlsme dans les villages et Ics cnnjps ow 

Mines il or de Kllo-Moto (IMd . IWl) 

(7> SebTvetz. J Considerations sur la future luRe nn^lnnopllclo-p^tud^cnne au 
moycn du DDT au Congo Beige rc«!i» cn Afrtque ceutrale (sous presse) 



PRESENT PROPORTIONS OF THE MALARU PROBLEM 
IN THE NEARCnC REGION 


JtJSTTN M Andrews, Scientist Director^ Deputy Officer in Charge, 
Gommunicahle Disease Center, United States Public Health Service, 
Atlanta, Go. 

ith tlie exception of central and southern Slexico and Central 
•^enca, the Nearctic Repon includes all of North America Green 
land and the interjacent islands (I) Most of the malaria m this 
region during recent jears has been m the United States The follow 
ing discussion is based primarily on the present dimensions of the 
malaria problem in this country, together with supplementary infor 
mation concerning recent malaria morbidity and mortality reported 
from the bordering Provinces of the Dominion of Canada and States 
of the Republic of Mexico 

Current trends in NearcUo malaria prevalence — Paludism in the 
United States is now a retreating and diminishing disease This is 
attested no less by recent reports than by the historical records es 


tions and the importation of Negroes from Africa introduced large 
numbers of parasitized individuals to North America Wet nee cul 
ture the clearing of wooded lands for crop purposes, and the impound 

RiO" S _ 
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^'est, the production of A freebomi was enhanced by agncultunl 

irrigation and placer gold mining practices The primitive housing 

of *1’ • 
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miUdle of the nineteenth century, malaria existed m varying degrees 
of intensity throughout most of the United States with the exception 
0 the highlands and nonirngated desert land 
bhortly thereafter the disease began to contract away from its more 
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La proph^ laxjo la phis roccnto ct la plus eflicace scmblo ttro 1 emploi ' 
Uu D1>T, soit commo lutfe anti imaj'o, soit comme luttft anti latres, 
‘oit nitmc comine lutto combim'e Nous nvons pu nous niemc con 
stator donnftremont cn Italic et en Sanlaigne I’enicacite (da moms 
timporaire) du DDT sur les anopli&Ies aduUes ct sur leurs lanes 
Alms il } n aiiopJiiJcs et niioplides Ions ne rxagisscnt pas dune 
mimtro ickntiquo nu DDT 

Ln Afriqiie centrale I’anopbilo Ic plus commun ct partant le plus 
(li'yisticux cst A gamhiae Mais j] exHte des rtgjons ou le Iransicet 
teur est A funcstui ct dans dVutres, A marshalh tar tn<mch4ti, etc. 
Quant aux gitcs larsaircs, ils sont dilT^rents sins ant Ics dirersca 
ospcces 

11 ■ . . . . . i j 

DD. 

hair 

par 

Lx place nous manque ici pour ^iium<5ror ct motirer ccs experiences. 
Aous Jes Rioiis exiX)«:oes dans une etude sp&iale, flctucJIement sous 
pres'^ (7) ct qiii sera soumisc au Congn.3 cn mCme temps quo la 
pusente elude 

BtnuoonAriiiE 

(1) Schnets J pwbWmc de Ja pwptwJaite ftntfpniDdfiiife dans lea pastJ* 

centres consolals CooipL reni do Sine Conerts loternat dc Poludisiae 
MRcr 1030 

(2) ^chw Ml J I Mat actue! do nos connals'onoos sur le px1udi«me encttmtqoe 

des noirs du Conjo Jlelf’c. Acta conTonliis tertil de Troptcis atQoe 
Malarlae inorbK 1 are II 

(3) Schvrcti J Kecherchos aur le pnludisme dons la bordnre orlentalc do 

Concollclse Mdm del Inst Roy Colon Delge lOlI 

(4) Schweti J Beclierclies eur la Iltnlte nltlinMrlqne du paludlsme dans le 

Coi 1,0 oriental ct sur la cause dc cettc Ilmltc Ann de la 8oc beige de 
mM. trop 22, 1012 , 

(5) SchwcU J Heel crebes eur le pnlodlsnw enildrolfjue ct le paludlsme fp* 

dCnilque dans le Ruanda Urundl M^molre de 1 Institnt Roy Colon Beige 



PRESENT PROPORTIONS OF THE SIALARIA PROBLEM 
IN THE NEARCTIC REGION 


Jtjstts M Andrews, Scientist Director^ Deputy Ojficer tn Charge, 
CommumcaiJe Di *ecue Center, United States Public Health Service, 
Atlanta, Go, 

ith the exception of central and southern Mexico and Central 
•imenca, the Nearctic Region inclndes all of North A^nenca Green 
land and the interjacent islands (1) Most of the malaria m this 
region during recent years has been m the United States The follow 
ing discussion is bssed primarily on the present dimensions of the 
malaria problem in tins country, together with supplementary infor 
mation concerning recent malaria morbidity and mortality reported 
from the bordering Provinces of the Dominion of Canada and States 
of the Republic of Jlenco 

Current trends tn NearcUo malana pret-u/enre — Paludism jn the 


lions and the importation of Negroes from Africa introduced large 
numbers of parasitized mdmdaals to North America Wet nee cul 
ture the clearing of wooded lands for crop purposes and the impound 
ment of water by man for watering his stock and to supply liydro 
niechanical power multiplied the number and extent of breeding places 
of Anopheles quadnmaculatus east of the Great Divide In the fir 
"est, the production of A freebomi was enhanced by agnculturil 


luiadle of the nineteenth century, malaria existed in varying degrees 
JJ“*®nsity throughout most of the United States, with tlie exception 
° highlands and nonirrigated desert land 
Shortly thereafter the disease began to contract away from its more 
northern limits Some of the authors cited above have speculated on 
e cause or causes of this decline without agreeing completely as to 
detailed modus operandi They concur, however, m the conclusion 
It Was associated with and was probably due to the collective 
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La propln laxio h plus Pcccnte et la plus cfficace -^mble ttre 1 emploi 
<Ju DLT, sojt comme lutfc anti imago, smt commo luttfi anti larves 
oit niemc comme lutte combmee Nous a\ons pu nous ineme con 
stater derniiremcnt en Italic ct cn Sardaigno Tefllcacito (du moms 
(cmporaire) du DDT sur Ics anopheles adultes et eur leurs larges 
Mus il y a aiiopliJIes et unopbclcs lous jie TLigissent pas dure 
mnnicro idcntique nu DDT 

Ln Afnquo ccntralo 1 anophSIo Je plus cominun ct partant le plus 
Uus«'= '* ’ ‘ 

teur 

Quar \ ^ 
especes 

IJ faut par consequent, nrant de ge«erali'«r 1 empIoi en grand du 

. 7 1 . .r, 


La phee nous manque ici pour ^numdrer et motirer ccs experiences. 
Nous Jes nTons exposees dans unc ttiidc «pecnle, ac-tucllement sous 
presso ("J ct qui •'era soumise au Congres cn memo temps que la 
jire^ente itude. 

BmuocRApJiis 

(2) Scbn-cte J I/C probitme de ift peopbylaiie aotlpoludlQue dans les graads 
centres coogclals Coupt rend du Sme Congrbs Internat dc Talud smt 
Ugcr 2030 

(2) Schfl eta J I etnt actuel <le nos connflls«ances sur Ic paludtsn e enrtfmiane 

des noirs du Congo llelge Acta conrei tJis terUl de Troplcls ataae 
Mahrlae inorbls. lacs 11 

(3) Sebwata J Recherchca sur le puludlsme dons Jn bordnre orientate au 

Congo Pelge Ardni del Inst Hox Colon Beige IML 

(4) Schwetz J Itccberches sir la lliulie alUindtrlq le di palndisiae dans I® 

Congo ortetitnt et sur la cause de cede Kmlte Ann du la Boc beige 
mM. trop 22 1942 

(5) Schwetz J Itechercbes sur le piludisne endCmiq le et le paludisme ep* 

ddnjlque dans le Ruanda Urundl Aldmoire do 1 Instltut R 07 Colon Beige 
1048 (sous presse) 

(C) '’cUcietz. J Reel erches sur le paludlsmc dans lee vlllsgea et jes camps oes 
Mines dor de KUo-^Ioto (Ibid JWl) 

(7) Sebwetz / Consfd(?fiflon5 sur la /ulore I life antlnnopheJo-palHoeenne su 

moyen du DDT au Congo Beige re«p en VfrJque centrnle (sous presse) 



PRESENT PROPORTIONS OF THE 3WALAIUA PROBLEM 
IN THE NEARCnC REGION 


Jtrs‘n\ M Avdrews, Scientist Director, Deputy Officer tn Charge, 
CommumcahJe Disease Center, Vnited States Public Health Service, 
Atlanta, Go. 

the exception of central and southern Mexico and Central 
imenca, the Nearctic Bejjion includes all of North America Green 
land, and the interjacent islands (1) Most of the malaria m this 
legion during recent jearshasbeen in the United States The follow 
ing di'cussion is based primarily on the present dimensions of the 
malaria problem in this country, together with supplementary infor 
mation concerning recent malnni morbidity and mortality reported 
from the bordenng Provinces of the Dominion of Canada and States 
of the Republic of Mexico 

m Nearctio malaria prevalence — Paludismjn the 


lions and the importation of Negroes from Vfnea introduced large 
numbers of parasitized individuals to North America Wet nee cul 
lure the cleanng of wooded lands for crop purposes, and the impound 
Went of water by man for watenng his stock and to supply hydio 
mechanical power multiplied the number and extent of breeding places 
of AnopheXa guadnmaculatus east of the Great Divide In the far 

Upct tl n ~~.J i r < » T 11 11 


Deere n-n- *V i i * i 

of 

anc 

miUdJe of the nineteenth century, roxiana existed m varying degrees 
throughout most of the United States, with the exception 
^’ghlaiids and nonirngated desert land 
ohortly tliereafter the disease began to contract away from its more 


903 



904 


TROPICAL MEDICINE AND ilALAHIA 


effects of improved socio economic conditions and standards of liTong 
In the northeastern quadrant of the country and in the upper Mms 
sippi Valley, the recession of the disease developed spontaneously and 
independent of conscious, purposeful efforts directed at maliri'i pre 
vention Factors which probably contributed to its expiration were 


nutrition, clothing, and medical services The combined impact of 
these civilizing influences exerted m conjunction with the relatively 
unfavorable climate for malaria was associated with a drastic retrent 
of the disease so that by 1000 endemic malaria was restricted to the 
southeastern coastal lowlands and the lower Mississippi flood plain 
with areas of persistent but of less importance in the Central Valley of 
California and the irrigated sections of Now Mexico 
Figure 1 shows the officially reported malaria morbidity andmor 


tration Area of the Bureau of the Census was officially established, 
Arizona, New Mexico, and Oklahoma had not jet been admitted to 
the Union The 14 more higlily malarious States of thb Southeast* 
and the 16 other States not yet included were brought into the Kegis 
tration Area at irregular intervals over a period of 23 years ending 
m 1933 Accordingly, annuil rates for the Nation have been based 
by some workers on the total population of the United States, others 
have preferred to u'e the aggregate population of States from which 

loriality rate curves are given from 

Tident tliat the differences are most 
marked early in the century when the Registration Area did not in 
elude many malarious States The disparity diminishes, and the 
liability of rates improves, as far as population data are concerned, 
with accretions to the Registration Area through 1933 This do^ 
not imply tliat the succeeding data are considered completely trust 
worthy , they simply lack some of the statistical defects of the previous 
rates Both before and after 1933, the information contama inde- 


iyamPt and datei of indualon in theWtfi Sfatja area North ^rol^ 

1010 Kentucky aod Mlsfouri 1911 Vl^nla 1918 So ith Carolina^ 191°. “ jg 5 
lOU Loolalaoi IBI8 JUaalsalppl and 1919 Georgia iiii Alabama 0 

Arkanaas 1027 Oklahoma 1028 Teiaa, 19» I10> 



PRESENT PROPOUTIONS OF THE JIALARW 
IN THE NEARCnC REGION 

JctSTTN 31 Andrews, ifcienint Director^ Deputy Ofi 
Commumeahte Disease Center, United States Puhho 
Atlanta, Go. 

IVith the exception of central and southern Mesi 
imenca, the Nearctic Rcpon includes all of North ^ 
land, and the interjacent islands (1) 3Iost of the 
repon during recent jeirs has been m the United Stati 
mg discussion is based pnimnly on the present dir 


United States is now a retreating and diminishing d 
attested no less by recent reports than by the histor; 
srained, collated, and summarized by Barber (2), Cai 

IS\ 1 /Kl t. /. , r >*' . - ' '\r. 


lions and the importation of Negroes from Africa ii 
numhers of parasitized individuals to North America 
tore the clearing of wooded lands for crop purposes, ar 
ment of water by man for watering his stocL and to 
aiecfianieal power multiplied the number and extent of 
^Anopheles quadrmacvlatus east of the Great Divi 
1 ' est, the prodnction of A freehomi was enhanced 
inigation and placer gold mining pnctices The pr 
o' the early settlers permitted mosquitoes to enter free 
^ potential vectors with agreeable shelter 1 
*oundance of food by night The infected descendan 
thoroughly di'^eminated throughout the 1 
the Kerolutionary and Civil Wars and the interven 
^^’'elopment of tlie central and western States, 
ladle of the nineteenth century, malaria existed m ’ 
of throughout most of the United States wit 
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L Wilinms, Jr (IC),-' » 

disci'!© in tins country 
btntcs Public IleiUli * 

monts concerned (17) Major emphasis is to bo placed on the killing 
of idult moeqiiitoes in and near human habitations and on the im 
proved diagnosis and treatment of cases 
Slahna ease and death rates for tho northern states of Mexico 
for tho 3ears commencing with nntl smeo 1031)» have been examined 
tarefullj Thej show greit \ariation between states from year to 
year llic 8 year period is hardly long enough to sene as the basis 
for trend detenmnation, but there appears to be no consistent in 



crease or decrease in the lepoitcd malaria attributes of that region 
during that time , 

Present geographic distribution of Xcarctxc malaria cases ana 
deaths —The most recent data a\ ailabic are shown on unit rate map 1 
(mortality for 1946) and figure 3 (morbidity for 1947) 

Figure 2 shows the actual numbers of deaths (by dots or figures; 

• JlaJe avalUble by the co rteer ot pr MUrwl B Buitsmaate Sectetaty General mo 
American Sanitary uoreau Washington D C 
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terminate but probably decreasing amoimts of reportonal error and 
inadequacy 

When generous allowance is made for these imperfections, it 


exception, by the reported experience of the States concerned (8 11), 
by thfe general testimony of residents and malaria control personnel 
(12) and bj special field studies (13, 14) in areas where malaria has 
been highly yirevalent iii the past If this negative slope of malaria 



trends can be maintained or accelerated it will mean the ultimate 
exhnction of the disease in this country (15) 

Possible factors concerned m this regression, have been considered 
y Andrews (15) and the conclusum is reached that the more un 
portant of these are domestic and areal reduction of anoplielmes by 
yi'^ecticidal, antilarval, and diversionary means, population removal 
malarious to nonmalanous areas, and antimalarial medication 
Because of the minimal status of malaria, the proposal of Dr L 
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In figure 3, malaria cases of 10 or less are represented collectively as 
single dots. -For reporting units with more than 10 eases, the mor- 
bidity-rate category is shown.® 

The paucity of the eases in Canada suggests either serious under- 
reporting or a noghgihlo health problem, probably the latter. Pre- 
sumably all of the cases were veterans relapsing with vivas infection 
acquired overseas. 

llio 1917 malaria morbidity map for the United States shows an 



Figure 3 

enormous scatter of small numbers of cases throughout the country 
with heavier concentrations in tlio Soutlicastern States. They ag* 

• • . . .1 ... . n.» t'xiWX* /in pBrfnibue*) for tbe y«ar 
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and the death rate categories bj county (United States) or State 
(Mexico) • 

There arere no malaria deaths reiMited in Canada during 194C ‘ 

In the United States, the number of deaths certified due to malaria 
from 35 States and the District of Columbia in 1940 was 341, the 
lowest for the country since complete statistical coverage has been 
achieved The majority of these, 274, occurred in the traditionally 
paludic States of tlie southeastern quadrant Te\as had the highest 
number, 63, but its mortality rate (09/100,000) was equaled or ex 
ceeded by Alabama, Arkansas, Florida, Louisiana, Mississippi, and 
bouth Carolina 

The malaria deaths reported from the remaining States are be 
lieved to be due mainly to malaria contracted elsewhere, either 
abroad or in endemic areas of this country However, the standard 
statistical practice of referring all deaths to the counties of residence, 
irrespective of where they occurred, results in occasional geographic 
discrepancies between place where malaria was acquired and where 
death due to malaria supervened Tlierc is also sometlung more than 
a suspicion that many of tiie deaths certified as being due to malaria, 
both within and outside the southeastern quadrant of the country 
were actually not caused pnmanly by malaria Thus vivax infection, 
especially when adequate medical services and hospitalization are 
available and utilized, is rarely a primaiy cau«e of death, yet it has 
been so certified repeatedly during the last 3 years 

The number of malaria deaths and death rates reported from 
Mexico in 1946 are of conspicuously higher orders of magnitude than 
for any other portion of the Ncarctic Region Tins argues either 
gross over reporting or a much more important health problem due 
to malaria than has occurred in the United States for many years 
Deaths from malaria are less numerous on the highland plateau which 
occupies the north central part of the country Their highest con 
centration is m Tamaulipas and Nuevo Leon, in the eastern coastal 
plain at the terminal portion of tlie Rio Grande The high death 
rates in the two southernmost counties of Texas, Hidalgo and Cameron, 
appear to be related to this highly endemic area Sonora and Sinaloa, 
Mexico, als o have relatively high rates 

•Actnnl !• "••w... » 
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Table L — ifalana rwrWdi/v tU toarte for aicUiom of the United Slaiet re- 
ported from countici and independent eitiei reporting caret during I9iS iSfS 
and 19i7 ‘ 


Sum olthtCnlM 
SUtet 

1 CaartUeatndladepeodailVlI^ 

1 Reported earn f 

Tolil 

Nm 

rerwat of DDjnbf r IT- 
1 poftinf Ate* ■ 

1 

Total 

j PeraDttojoliwl 

At- 
4 M4 

UoKnt 

Suia 

Ao- 

miMJt 

UnlM 

Sour* I 

'ri«^ 

Within 

StaM 

OnWjf 
On tbd 
etatf* 

®oDr« 

“SfiaT 





■1 

S9 

IDll'D 

S2 ' 

12J 

1 

OltltTS 

1 «3J 


11 

K1 




u 


Tol*I 

3.W* 

,W1 

SI 

m 

*v 

mc3) 


31 

' i 


'Freorotllen»aJ«hn«r>orts.U S raM»n»lUifwlt«.ind f*rort»fn)mSU(»IiMltli<iei«ronniO 

>lRclu<]«s>om«CBmoet dr* siutol from <o<mtM4a>l bid rtadrntdtfn. 

> Not mum It firliulr* nieces tooetk* tnorfrpartla nrhdoa 
* S«« lootaote 1 In uit. 


aVII counties (and independent cities) reporting: malarn and flU 
malaria ca'^cs reported during 1015, lOJG, and 1047 were nnaljred 
with reference to the indicatetl sources of infection TJie countiw 
and the cases were tlicn consolidated by States, aiyi the Slates by 
groups according to tlicir histone malariousness Table 1 snows a 
summary of these findings. , 

Vboiit two tlurds of Uic counties and independent cities of tne 
Nation reported 12(3,020 eases of niahna during Uus trienniiim « 
IS, perhaps, not surprising (hat tho traditjonnllj malarious Staw 
of the Southeast considered tho preponderance of their cases to be 
indigenous, wJtereis a comparable majority in the other Stales was 
ascribed to cxtmcontinental infection Tins was reflected not only 
m the numbers of counties rejwrting cavs acquired mtbm arid out 
side the United States but also in the numbers of cases rworded from 
these ‘«iirees Returns from the relatirdy mnhna free Mites showeu 
less Tiriation with respect to overseas infection than did the num 
bers of the locally acquired cases m the more piliidic Stnfes, tliouga 
there wort not ible dcpnrtures from consistency in both groups uae 
South Centnl State claimed that only 1 percent of its cascR were ot 
n,e™ns ong.n, »notl.er, bordenij; on the Grent 1-1-“. 
that 27 percent of it. imlnm case loid oripnatod ivlthm 
Certain htales reportecl nil cases of mnlaria diagnosed within t Mit 
toiindaries ituriiig the jenr, otlien, refrained 

relaliscs bcciiiise these cases hml not been ncqiiired during the current 

i-eai and Iiad been reported provioiisly . 

All told, tlicrc IS 

country s 
d overseas 
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gtegale 1G;203 from 4G States aad tli© District 6f Columbia another 
all tune low since all States were included m the Registration Area 
The total for the 14 traditionally malarious States is 14,505j or 90 
percent of all cases for the country Texas leads the country with 
4^5C cases reported; South Carolina is a close second with 4, SOS 
Other States with relatively high rates but not so many cases are 
Arkansas, Mississippi, and Oklahoma 
The less than 2,000 cases reported from the rest of the country are 
accounted for mainly by relapses of vivax malaria acquired extra 
continentally, though a few were due to blood transfusions, malaria 
inoculated for therapeutic purposes, and possibly to blood contami 
nation during parenteral injection of split doses of drugs among ad- 
dicts Ca«es from similar sources also occur in tlie Southeastern 
States, though they are more difficult to identify 
The morbidity picture in northern Mexico is essentially similar to 
that of malaria mortality, higher rates being reported from the coastal 


eeaa service in tbe tropics, it ms evident* tliat a substantial amount 
of malana morbidity due to recurrences would be recorded during the 
subsequent years from civilian agencies (including Veterans Admm 
istration Facilities) as well as military ones Unless these imported 
infections could be distinguished from indigenous malaria, unwar 
ranted inferences might he made concerning the establishment of new 
and the intensification of old areas of endemicity Accordingly, the 
Surgeon General of the Public Health Service requested State health 
officers reporting malana cases to furnish mfonnatjon (based on pre- 
sumptive evidence) whether these were contracted ‘ withm or out- 
side the United States ” (18) This request was complied with to an 
indeterminate extent since 1945 

The short, finely broken line m figure 1 marked “excluding extra- 
contmentally acquired malaria” is the morbidity rate curve based 
on the estimated population of the whole United States for 1945, 
1916, and 1947, minus the malana reported to have been contracted 
overseas The difference between the two curves is greatest for 1940, 
as might be expected because demobilization took place in late 1945 
find in 1946 The smaller difference in 1947 probably reflects tbe 
tendency of vivax recurrences to diminish in frequeniy witli time 
It seems evident that the inrlusioi) of these cases accounts for the ir- 
regularity m the graplis of total morbidity for those years, without 
the extracontinentally acquired malaria, tlie case rate curves would 
fail as smoothly as the corresponding d«ith rate curves 
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The proportions of the cotmties and cases included under the 
caption “Source not specified ’ ^owed the greatest variation This 
IS probably a rough measure of the failure of practicing physicians 
and health authorities to determine and specify likely sources of 
infections of cases coming to their attention 

Thus the principal effects of estracontinentally acquired malaria 
in the Ifearctic Region have been (1) to mcreasethe specific morbidity 
rates for the Nation during and after World War II, and (2) to 
introduce malaria cases into eiery State and about two thirds of all 
the counties in the Nation 

As far as can be ascertained, the presence of infected mdn iduals 
throughout the country has not resulted m significant transmission 
of the imported parasites, though their infectiousness to North Amen 
can species of anophelines has been demonstrated (19, 20) Such a 
possible consequence was feared and prudently publicized (21, 24) 
during “U orld War II, but the author is aware of only a single in 
stance in the Northwest in which tlie probability of malaria trans 
mission from a veteran has been reasonably well estabU«hed (25) 
Such dissemination would be expected to occur most readily in the 
Southeastern States where it would be exceedingly difficult to de 
tect with certaintj , perhaps it has taken place more frequently than 
IS known 

Notwith«tanding the downward trend of malaria prevalence which 
existed before 1941, it is a tribute to the miglity preventive efforts of 
military and civilian agencies that no discernible increase m malaria 
transmission has occurred dunng and since the end of World War II 

SoStMAKT 

In conclusion the present status of malaria in the Nearctic Region 
may be summed up as follows 

J 

ale ^ 

able that it will have been eradicated as an endemic disease within 
n few years 

In the northern states of Slexico, especially on the coastal plains, 
malaria remains a perennial and important public healtli problem 

Thus far, the repatmtion of malaria infected American veterans 
has resulted only in a slight and apparently transient increase in 
reported morbidity, due primarily to clinical reactivation of cases 
acquired abroad 


Retxxewces 

(1) Smart J A bandbool: for tbe tdentlficatloa of insects of medical Impor 

taDce British iluseum 1043 

(2) Barber M A. Pub nealthBep 44 2575 1859 
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be unique 

The \cctorial powet of (he neotropical malaria earners may be 
judged from tlicir sporozoite index In table 2 it may be seen that 
A darltngi is by far the best carrier, with an index of 0 9, and A dh 
manug the second best, with 0 6 It is probable that both A T^evdo 
punctipcnnu and A alhitargtg show indexes in this table which do 
not represent true field comlitions in all their distribution areas, as 
they arc complexes of subspecies which may hare different regional 
significance as malaria vectors The important fact shown in table 2 
and in figures 3 and 2 is that (hey are much weaker earners than some 
from the Ethiopian and Oriental Regions, where mosquitoes arc found 
’ * ' - — ‘ 3) This explains 

autljonties of the 
* nt African vector, 

iinaded Brazil 

EPlDESriOtOOT 

The general features of neotropical malaria, as elsewhere, are con 
nocted with the sectors pre«ont It has been seen that they are Ites 
powerful earners than those from other tropical territories, a conse 

• ’ V. <t1i lYenrpfl 


the liigli rates of mortality known from Punjab, India, the difierence 
being possibly influenced by the general low density of the human 
population found throughout our region 
Of these epidemics, some have a great relationship to increased 
ji. _ — 1 in Sfeiico, and 

by A dlbimanu! 
observed in Bnt 


connections 
changes in 

crease in its population densities and distribution range inebe labb 
have civen rise m Venezuela to a rather regular 5 year cycle in ms 
’ ’ recorded from 

■ ■ nvg, and in the 

mctipenms, al 
as high as the 

ones known to bo duo to A datixngt 

The Neotropical Region extends north and south of the tropics, 
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A cruzii in the south of the Brazilian subregion A darlingi is dis 
tnbufcd throughout the Brazilian subregion md has a small zone 
irliere it was probably artificially imported in the Mexican subregion 
A pseudopunctipenms is the mosquito with the largest area of dis 


throughout the Mexican subregion aiiy. the northwestern portion of 
the Brazilian and Patagonian subregions 
One peculiar feature of *be neotropical anophelines is the altitude 
they attain Nowhere else m the world are mosquitoes of this tribe 
found at such high altitudes (table 1) At least 24 species extend 
above 1,000 meters, and of these, 5 reach 2,000 meters and 4 the 3 000 
meter level (10,000 feet) A dibtmantis and A transmitted 

malaria practically disappears above 1,000 meters, but A pseudo 
punetipenms produces malaria even at 2,773 meters (9,100 feet) , that 
1 “!, the highest malaria in the world 


TifiU!2— AnopAeime vector! of malana in the Neotropical Jtegion hated on data 
taken from different puhltcattom 



The remote taxonomic relationships of tlie vectorial species prob 
ably are responsible for the striking differences they show from be 
havionstjc and ecological standpomts ITiese, and their genetic con 
78306S— 4e_T0l 1 59 
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nortli^' IS much smaller than the corresponding one of the 

Another interesting chamctcristic of the neotropKial malarias is 





Figure 2.^TAi’ gMgrapkleal dttirtbtttiOH «/ A «lbi(«rsis, A. bcllatort^ 
puncttmaeula, and A« cnizii 

the geographical distribution of their parasites (fig 4) P 
ciparum is more abundant north of the ^uator than south of it, in 
general it decreases from the Canbbein Isfends westward and south 
\vard P. moZanoe does not show a regular trend m its distribution 
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latitude having an influence on tho seasonal curve of malaria North 
of the Equator the seasonal wave reaches its acme in the second half 
of the year, and south of it m the first half Near the Equator 



figure 1,—TAe gragraiiAical A aUiinunus A ilarLngi,A 

a(riusalis and A psendopnacUpeniufl 


the amplitude of the wave is some times very small, due to few sea 
^onal changes in ramfall, and north and ^uth of it, the dry seasons, 
By reducing the anopheline pi^ulatioii, dimmish or mterrupt trans 
nnssion The seasonal wave m general has a single peak, and only 
>n the southern subtropical zone is a second peak present during the 
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Zones where it is relatively Sequent alternate with others where it 
IS exceptionally scarce P vttase, on tlie other hand, increases south 


SPOAOZOITE moexes of main vtcTons from ncotrofica(. 

ORieUTAL AND ETHIOPIAN REGIONS 



Figure 3.~— 7*0 compere the epara.otte index of A darlingi leith ihote of tome 
Oriental and Ethiopian ipeciei The indexet of A gambiae are from Draxil 
and Africa 


ward and with height It js the only species found at 2,773 meters 
(9,100 feet) where the highest malaria of the world has been re 
ported (lloscoso Carrasco, 1043), although the other two have been 
observed at 2,440 meters (7,300 feet) P vuax is also the only para 
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incidence of mnhna in tins countrj should bo connected with the low 
prevailing per capita income, which appears to Iw the only ejisting 
dilTorcnco from other people m hcarbj areas This would then be I 
clear example of low economic conditions helping the prevalence of 
the disease In the Lesser Antilles, the islands whore 4 agy/ualna 
the onl) vector, malaria is of lower incidence than in the northern 
ones where A alhiman»a is al®o found 
Srasihan siihrcffion — Of the four neotropical subregions, this is the 
onlj one that extends north and south of the equator It has all the 
important Icnonn aectors of the region, five of them peculiar to it. 
hlalaria prcinils at a Iciel of widespread intensity unknown in the 
other subregions, and its incidence seems to be intimately connected 
with the rectorial species pr«<5cnt in a giien district A darhngi 
transmitted malaria is found in general at an intensity unusual in 


subregions 

Spleen rates above BO percent are not uncommon, hut the vei 7 high 
ones above 80 are a rant}, and nro found usually in small villages. 
This moans that malaria docs not reach here the high level of endemic 
itj which IS known in other tropical portions of the norld, which 
may be understood if it is remembered that A darhnffi, the most po- 
tent neotropical vector, has a sporozoite index 12 to 18 times smaller 
than those found in *otnc Oriental and Ethiopian species This is 
ier> important, because frequently tho intensify of malaria is pre 
eented in the usual textbooks as if it were similar Ihroughoutlhe equa 
tonal climates 

Nortli of the Equator malaria seems to be of higher intensity than 
south of It It is also not so prevalent on the Equator itself, m the 
Amazon Valley, as it is in the noncquatonal climates of the north 
Tilts IS probablj duo to the fact that A darhnr/t does not reach the 
high densities found in the northern zones, as it has been observed 
that m the black iiater rners of this basin, where acidity is high, 
this species is absent, and, therefore, no malaria is present (Gabaldon, 
1948) Also, a similar absence of malaria due to ecological difllculties 
found by this mosquito exists in some Uistncts of the Venezuelan 
savannas, where marked drj and wet reasons are present 

Patagonian sulregion — Of all the neotropical subregions, this is 
tho one with the least malaria A ptettdopunc/tpenms is the only 
vector, \Mth the exception of small districts in the northwest, where 
A punctimacula is al=o a earner In the Peruvian coastal 
spleen indexes from 10 to 25 percent have been found (Paz Soldan, 
1934, Quirds Salmas, 1943), but m Bolivia liigher indexes have fwen 
recorded, some reacliing even 95 percent (JIoscoso Carrasco, 1 ; 

In Chile, the only neotropical country where malaria appears to nave 
been entirely eradicated through a well carried out campaij. 
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which certainly is not the case in Venezuela where A pseudopunc 
ttpennis plays practically no role in transmission 
In Mexico malaria is more prevalent on the Gulf than on the 
Pacific side, as A dlhimamts has a wider distribution in the former 
In the southern states of this country, however, the disease reaches 
higher mtensities on the Pacific In some portions of the Yucatan 
Peninsula, with low rainfall, malaria is as low as m the nearclic re- 
gions of Mexico, in spite of A (^tmanus being the vector Here, 
epidemics have been reported in years of exceptional precipitation 
Prom Mexico southwards, with some local exceptions. Pacific side 
malaria is m general similar in intensity to that on the Atlantic side, 
with the possible exception of Costa Rica and Panama, where the 
disease seems to be of higher prevalence on the Pacific side Of all 
the Central American countries Costa Rica is the le£^st malarious, the 


meters, with the exception of Mexico and Guatemala, where highland 


mwt of them of continental origin, with the exception of the Bahamas 
where malaria is not present, A (Ubimanus, extending its range from 


meters m the subregion, the disease being, therefore, more prevalent 
near the coast. 

Cuba and Jamaica, the nearest islands to the Mexican subregion, 
show a much lower incidence of malana Uian the nearby continental 
countries In Cuba, for instance, only 8 of 134 municipalities were 
found with spleen indexes above 20 percent (Carr and Hill, 1942), 

Hi 

19 

est 

M , 

Pico being 23 percent (Earle, 1930) Rainfall cannot explain the 
unusually high prev alence of malana m Haiti, and it seems that excep 
iQnal topographical features or agricultural entcrpn«es favonng 
extraordinary production of A dibimanva are also lacking Then, if 
8n explanation from the entomological aide cannot be found, the high 
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seems to exist A zone of “nnopWism without malam" in the Andean 
zone of tho Patagonian subregion This fact ma; depend on the low 
temporature present at such heights, but as tho highest level of makm 
18 ^a^llble in different zones, it maj also depend on other factors, such 
as density of tho anophehne or litiman populations 

COVIIIOL 

Probably tho best and longest ^xpenment on malaria control 
through drugs has been earned out in the Neotropical Region, in Pan 
nma (Clark and Koinp, 1011) After 10 jears the conclusion was 
reached that with quinine, qmnaenne, and plasmochin, it was impos- 
sible to reduce malaria in a zone with abundant ^ cctors Treatments 
in Venezuela given without medical supervision were unable to re 
duce malaria mortality in epidemics (GabaUlon, 1948) Admmistra 


rate ' • 

has s 

and 

tration, li - t 

cations 

potential 

ties, it 13 not believed that under neotropical conditions much can be 
expected from malarm chemoprophylaxis 
Reduction of nnophclino rectors was proved for the first time to be 


Sion, which makes practically impossible tho lowering of mosquito 
densities at a reasonable cost With A pseudojniTxctipenms, however, 
a decrease in malaria has been obtained through oiling and pans 
greening in Argentina, Bolivia and Peru Drainage and filling have 
given very good results with A alhxmanm in the Jlerican and Antil 
lean subregions, and with A darltngt and other species m some parts 
of Soith America The development of paved drainage ditches m 
the Neotropical Region has reached a technical stage practically un 


of adult mosquitoes inside tho house is a method bom in the Neo 
tropical Region 40 years ago (Chagas 190S) It has been replied 
today by residual spraying with DDT, which has been found effec 
tive against most of the neotropical vectors Residual spraying not 
only produces tho interception of the infected vectors, but actually 
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(Neghme, 1947 p c ), it was of importance in some villages of the 
western slope of the Andes In Bolivia and Chile A pseudopuruiti 
pennis produced only highland malana, but in Argentina it reaches 
the flatlands of the northwestern pampas, where the disease is moder 
ately endemic In this zone, fopc^raphical conditions are suitable 
for large scale production of this anophehne, but the succession of 
seasons is very unfavorable since it is mainly a stream breeder, the 
rather dry winter is followed by heavy rains m the summer, leaving 
only two widely separated periods of 2 montlis each for uninterrupted 
breeding Wereitnot for this, malana would undoubtedly be intense, 
as IS shown by the seventy of the occasional epidemic years when a 
mild wmter is followed by a summer of light and well distributed 
rainfall (Hackett 1945) 


quate breeding conditions for A pseiulopvnctipenms, malaria is a 
lughland disease, and does not go south of (he tropics only reaching 
valleys between tlie 20^ and 21® parallels On the eastern slope of the 
Andes malana is found at lower levels and goes as far south as the 
83® parallel Nowhere el«e in the world does malana reach this lati 
tude In botli zones, temperature limits the southern distribution of 
the vector On the Chile in side, altitude lowers the temperature to 
an unsuitable degree while still in the tropical belt on the Argentine 
side, the altitude being much less, it does not become cold enough till 
18® to the south 

In the Andean valleys of Bolivia and Pent A pseitdopuPcupennn 
reaches heights unknown for any other anophehne vector In Bolivia 
the highest malaria of the world has been reported from Colcha at 
2,773 meters (9,100 ft ), and an epidemic wjth 500 cases has been ob 
served at Cochabamba at 2 600 meters (Hackett, 1945) In Argentina 
a small epidemic has been observed at 2,180 meters in Peru endemicity 
IS found at 2 080 meters and in Chile a spleen index of 60 8 percent 
WM recorded at 1 980 meters 

In tlie other neotropical subregions with few exceptions malana 
does not reach such high altitudes In the places where malaria is 
occur above 1 000 meters it is almost always connected with 
~ ‘ Colombia and Peru 

macula which pro 
•' Colombia Above 

-0(11) ,1 ^ lo Ecuador at 2 460 meters 


* ’ i' I Guitemala at 2 000 meters 

j » 1 meters (Hoffman, 1937) 

^ ^®^n(lllean and the Brazilian subregions, with the exception of 
v-olombia and Ecuador, malaria is not known above 1,000 meters. 

vom these data it may be observed that malaria does not reach the 
^me altitude that A pseudoptinctipennia docs, and, therefore, there 




Figure 6. — T/ie morbidttj- rate* $Jioicn In S ocromponfeJ by the fioute 

dentilx inderet of A darlingi and A •Ibtmann* to *hoie that the fjicreeie M 
marbtdUy (i due Co cfctCcat inrreaceco/ motquiio denidief 


nablo the student “to undertiko nnj kind of work which relates to 
Tialaria” (C Wilcocks, Tropical Diseases Bulletin 19-J5) Ihe recent 
ludgctary increase of the Pan American Sanitary Bureau will permit 
nlargement of its nnti malaria activities, and will speed up the acUon 
igainst the disease Tlie work of one of its committees, 
\mencan Malaria Commission, has contributed much in the 
zation and generalization of the most efliaent and economical methods 
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effects a reduction of the anophelme populations by decreasing the 
’ ' ’ T e 

e 

cics -which possibly may be eradicated from limited zones through 
DDT residual spray as the only measure The Kerteszia again can 
not be affected 1^ this method as thqr do not rest inside houses This 
r- < - * 1 . 1 - - _ •» . • . . cannot be con 

opical portions of 
reached the high 

level it has m the Neotropical Begion For instance, according to 

STMC OF CAMAeOeO MULAKU OEATH RATES 



^Bure Si~~'the S-year cycle of mefaria «n Vtnrtutla at *fcown 6y death rates 
t9I0 in the State of Carabobo The leit peak it oecomponied by mpr 
oicfily roiet from one (own of tame State obtained by iceefcly houie to houie 
in search of fever eases to take slides for microseopteal diagnosis 

some outstanding malanologists who have personally seen the -work, 
he nation wide campaign earned out in Venezuela at the present 
line may make this country in the near future the first tropicJ coun- 
5?nd nialana as a public health problem (table 3 and figs 

The neotropical national governments have an average annual per 
capita expenditure of $16 as compared with less than $5 in the other 
ropical regions 6f the world, and as more money for control is spent 
lan in other countries with similar or worse malaria problems, a 
ffTcater decrease of the disease should be expected here The awaken 
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Abstract of Discos<iion 

Dr Alvarado (Argentina) I want to add only n few words to th( 
cellent paper of Dr Gabildon 

No one discusses the new insecticides that are so powerful and 
tne ns larvicides and mosquilocidca, that DDT at the rate ol 


ilanologists are divided into two groups First, those who believe 
at DDT has brought a tremendous improvement and a revolution 
y change in techniques and methods m malana control and its 
inomicnl basis Second, those who make some objections, especially 
out three points (1) danger of a break down of immunity in a 
perimmuno population, (2) the failure of residual sprays against 
isquitoes biting outdoors, (S) the low standard of life of some 
tivo population incapable of supporting the cost of malana control 
asures > 

I shall try to answer these throe points (1) The danger of a 
ak down of the immunity in the hyperimmune population Hy 
pimmunitj is a consequence of hypcrendemicity If hypenm 
inity 1 
ssion, 
malm 

antitnalaTial work, we Ina o now wonderful and cheap drugs for 
itrolhng mortality and morbidity 

2) Tlio failure of residual sprays against mosquitoes biting out- 
irs Tlieso mosquitoes arc rather limited to some regions, or are 
cially secondary vectors effective when the earners of gametoctes 
above some critical level maintained by domestic vectors. 

do not know much about the special conditions in which these 
squitoes transmit malaria, but allow me to say, please try DDT, 
and try, and we shall see what liappcns 

3) Tho low standard of life for supporting the cost of control 
doubtedly, without money nothing can be done, but the tropics 

potentially rich One dollar spent on malana control means a 
fit of much more tlian one dollar almost immediately recovered 

V insecticides will be the spearhead for tlie conquest of the tropics 
laria must disappear from every civilized country of the world 

V wVlVi iVrt! viii -ai taw TTSfetVrCidAS, Tww«,vtAw.vi vsistxvti will be 
10 sooner civilized and, as a natnral consequence, malaria free 
it is our faith and our pledge 

)r ViswaNahiak (India) I was interested in the obscrv^ion 
de by Dr Gabaldon tliat in Venezuela anophelenes with hig 
hropophil i ' j V I j 1 w f 

T In Bo 
, 60 to 90 
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of control It may be expected that this Commission mil greatly help 
the ^ork of the Expert Malaria Committee of the World Health Or 
gamzation in the Western Hemisphere Finally, I may say that the 


remarkable 


Table 3 — Itelat on»}i*p heitreen malarta morbiditp ralet and densUv of anophe- 
hnereciort (n a paraguinguennial cycle tn the lotcn of Puerto Cabello Caraboio 
ond malaria death rata in the State of Carabobo Vene uela 
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trations (0 5 percent aqueous solutions), in order to achieve the eradi 
cation of Anopheles pscvdopunetiptraxu Aircraft, automobiles and 
trams were also spnj od c\ cr} month, especially those comincr from 


la 

tu 

» checking of Anophflea still continues In order to protect 


nnlarn control from its southern Talleys 

C pi J 1 < 


and A Neghmo 

Dr Juan MosTttt an (Ecuador) A la magnffica exposicidn hecha 
por cl Dr Gabaldon, solo quiero ospresar mi aplauso y ailadir unas 
pocas informacioncs rcspccto del paludismo cn mi pafs, la Repubhea 
del Ecuador 

El hecho dc estnr la Republique del Ecuador ntravesada por h hnea 
cqumoccial, hacc que so encuentra dentro do la zona del rods completo 
dominio del paludi«mo Pero como ustcdcs podlan observar en h 
Ifimma projectada, el pats cstd atravesado por la Cordillera de los 
Andes quo so duide cn dos cadenas longitudmales, entre las cuales 
queda una gran meseta (de 2000-3000 m de clevacidn) donde el palu 
di«rno no es usual, sino cn los aallcs mds profundos formados por los 
rfos que, naciendos en las condilleras se dirigen liacia las zonas bajas 
del pafs 

A nno y olro lado do las cordilleras quedan zonas donde el chma cs de 
lo mas favorable al dcsarrollo del jnludismo Considerado asf el 
aspeefo geografico, tenemos en Ecuador una zona occidental baja de 
gnn endemicidad, donde cl paludismo abarca una muy estensa region 
En osta zona la transmisidn es hecha por A albimanxis del cual se for 
man abundantfsimos criaderos durante la cstaciun lluviosa, pero desa 
pareciendo casi totalmcnte en la estacidn seca, durante la cual apenas 
quedan criaderos en zonas mny bajas 

En la region interandina cl trasmisor es A pseudopunctipenmi, 
cuyos enaderos se mantiencn gcncralmento por todo el aiio pn^s 
fotman especialmentc en las laderas de los rfos y en aguas utilizadas 
para regar Aquf hay zonas do muy elevada incidencia pues adeioas 
el A pseudopurctipenms se ha manifestado un magnffico trasmisor 

En la regi6n oriental (poco explorada) la malaria se manifiesta en 


V UALABIA 


929 


dosage of 60 milLgrams per square foot we have not observed any 
reduction in larval densitv of this species Perhaps it is due to our 
«mall dosage or to the outdoor resting habit of the species. With 
application of DDT as adopted by us, perhaps the species live long 
enough to breed but not long enough to transmit 
Dr A Nechiib (Chile) We must point out the results of the anti 


Lluta, Azapa, Vitor, Camarones, Pica and several others of minor 
importance (from 18® to 21 5® S ) Malaria morbidity ranged from 
50 to 100 percent of the inhabitants of endemic zones, measured by 
the splenic index The parasite index, n^sured after several standard 
examinations, ranged from 19 27 to 40 5 percent 

Ancpheles p^eudopwi^tipennu was the only species present, and it 
bred from the coast up to 2 180 meters of altitude Its breeding 
places were well hghted streams rich in algae, shallow pools with 
gently moving water, puddles and artificial containers The sporo- 
zoite index was 1 percent and the oot^st index ranged from 0 91 to 
2 3 percent In 1937, the antunalarial campaign was begun, under 
the supervision of Professor Noe first in Anca city and the near 
Azapa Valley, in 1941 it was extended to the Lluta valley and after 
wards, gradually, to all the other endemic zones of the Tarapaca 
ProMnee 

In the beginning, until 1944, the control measures were 

(1) Administration of intunalanal drugs to patients isolated m 
hospitals or dispensanes, standard curative treatment durmg the 
spring to the populations contmuously resident in the malarious zone , 
suppressive treatments, 

(2) Antilarv ’ 
rectifications of 


■ lichloro diphenyl tn 

lalarial campaign m 
emical industnes to 
of American manu 

tacture 

The control measures were directed chiefly against adult mosquitoes, 
spraying DDT every three montlis in the interiors of houses and de 
pendencies, in weak solutions, approximate!} 0 1 to 0 5 percent in 
kerosene, water soluble fruit oils and xylol triton XlOO emulsions 
Prom 1W7 on, DDT was sprayed in concentrations of 1 or 2 percent 


also applied over domestic mammals, every 15 days, in low concen 


MAIL^A PROBLEMS EV THE ORIEiVTAL A2VD 
AUSTRALIAN REGIONS 


Sir Gordov CovelIjj M O i O P« H , DirectoT^ MoJaTta LaboTutOTy^ 
Borton Hospital^ Epiom^ England; late Director, Mcdana Institute 
of Ifuiia 


Tho area cohered bj these two regions extends from Baluchistan in 
Northwest India to the Jfarqucsis in tho South Pacific, a distance of 
approsimatelj 10,000 miles Por the purpose of this review, it is 
convenient to divide it into four subregions, as follows 

(1) The Indian subcontinent (eicJuding Assam) and Ceylon 

(2) Assam, Burma, South Cluna, Formosa, Siam, and Indo-China. 

(3) Andaman and Nicobar Islands, Malaya, Piulippmo Islands, 


• • ■ *. I ' 

Malaria constitutes a major health problem m eveiy touini^ 
India to tho Solomon Islands and New Hebrides, the Pacific islands 
north, south, and oast of these groups being malaria free 
More than 100 species or subspecies of ^Inopheles have been re 
corded in these regions, but the majority of these take no part m the 
transmission of malaria Only about 1 dozen are generally regarded 
as vectors of major importance, whilst some JC others are of local nn 
portance in certain areas The spheres of influence of the principal 
shown m maps 1 and 2 It should be clearly 


areas in which each is considered to De me piLuoiuuia*.., .*• 

IlOUA AND C5BTZ,Oy 
INDIA ' 

aftjtvde—GenenU/ speaking, areas situaled^at 


hoottius leyioius . o - o ^ 

of the Himalayan Ranges up to 4,500 feet above sea level, ^ 

skirting the great central plateau of peninsular India on both sia , 

>Io thl* r*T!e« the recent pertltlon ' 

India end Paltiet^nbM been linored the wbowaieapelnxtreeteoaa a e ng 
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brotes epid&nicos, mas o menos circunscritos, lo que nos hace pensar 
que no este muy diseminada Hasta ahora solo hemos encontrado A 
rangeli y es de hacer notar que los valles interandmos que dan liacia 
esta region no ban sido aim infectados 

En ciianto a anofehnos, debemos cxpresar que ademis de A fstudo- 
■punctipennis y A tdhiTn/mva han sido encontrados por nosotros A 
rangelt, A mem, A punettmaeula, A macultpdlpus, A tnaniAatus, 
otros trabajadores lian reportado A {K) holmemts, A neivai, A 
aquasalis, y Ghagaata hatkanaa 

A pseudopuMtipennia, specie dominante en los valles interandi 
nos ha sido hallada hasta 25C0 m y 4 {dhimantii, dominante en las 
zonas bajas, lo hemos encontrado hasta IGOO m lo cual constituya ima 
sorpresa paia nosotros pues que antes soiohabiamos temdo esta especie 
hasta 300 m 

Ha sido relatiramente facd le enadicacidn de A paeudopuneh 
penma de los valles altos donde se ha trabajado, pero no lo es en 
zonas mSs bajas y no ha sido hasta ahora compatible con nuestras 
posibihdades economicas la lucha contra A alhimama eiTlas zonas 
bajas — La adopcidn del DDT nos ha dado, como a muchos, la espa 
ranza de controlar la enfermedad y hemos expenmentado tanto con 
lamcida como adulticida prehnendo esta ultima en Eolucion en 
querosene al 5 percent en aplicacidn a loda la casa, con lo cual hemos, 
adem^s conseguido un extto adicional de erradicacion de A aegypti 
en las poblaciones tratados 
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A philippincnsis as the chief malaria carrier, A aconitus plajin" 
a subsidiarj vccfonal role ° 

The coastal belt — Along the wesfem Bcaboard of peninsular India, 
there IS a strip of low l^ing land often only a few miles in width, 
which IS almost cntirelj free fiom malaria, in striking contrast with 



ho intensely mahrioiis foothills skirting (he central plateau In the 
oastal zone north of tins, where A gtcphensi is the chief earner, the 
lecrco of endemic imlarn \ancs considerably, being usually mod 


aused by A occur from tune to time i^urtiier hoil i 

iicturo is complicated by the incutsion of tJie brackish water breeder, 
1 gundaicus, which is not found on the western coast The n^atura 
abitat of this species is the estuarine region of Bengal, whei-e it 
reeds in areas where the mangrove forest has been cleared an ® 
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and the ranges which traverse the northern section of this plateau 
from east to west 

These regions are invariably characterized by the prevalence of 
hyperendemic malaria, associated with blackwater fever and other 
so-called pernicious types of the disease The aboriginal tribes in 
habiting such tracts possess a high degree of malarial immunity 
fhey suffer from a universal infection during childhood, but those 
who survive to adolescence diow very little evidence of its effects 
Nonimmune immigrants, however, are liable to be stricken down 
with the intensely severe manifestations of malaria cited 
The principal malaria earners of the foothill regions of India 
are A mtnimus in the northeast and A -fluxiahlu in the south and 
west Both these species breed chiefly in stream beds and seepages, 
and both have a marked preference for human blood 
Th* plains — ^The vast plams of northwest and peninsular India, 
extending from the Punjab in the north to Mysore State in the 
south, are characterized by a type of malaria which is markedly sea 
sonal, with a low or model ate endemicity except where special con 
ditions favour its enhancement 

^ * vastated 

These 
1 years, 

Usual y i 1 u bea:»uu ui exeepuoiuiiy Heavy laujiau u u>uipanied by 
river flooding, following one or more years m which rainfall has been 
m defect The effect of such an epidemic on the social and economic 
life of the community may be so great as to cause serious dislocation 
of mdustry, particularly m respect to agricultural activities 
The mosquito vector concerned m the production of these epidemics 
is A cvlicifactes the anthropophihe index of which is normally low 


as an easily accessible food reservoir 
Deltaic regions — ilalana conditions m these areas differ markedly 
from those described As a general rule, endemic malana is of low 
or moderate intensity m areas subject to unobstructed and extensive 
flooding On the other hand tracts in which the rivera have decayed, 
owmg to the deposition of silt in their upper reaches and the erection 
of embankments to prevent flooding or to confine them to a particular 
course, are usually higlily malanous In striking contrast with the 
conditions obtaining m northwest India, there is little malaria m 
^dh a very high subsoil water level, whereas where the water 
table IS comparatively low, the reverse is the case. The principal 
malaria vector in this area is A pkihpjnMnsis^ a species which breeds 
in ponds, pools, and ditches contaming abundant subaqueous vegeta 
ion. In the deltaic region of Onssa, A annv2aru takes the place of 
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Assam, BtnmA, Sourn Crina, Formosa, Siam, and iNDO-CnmA 

F oothtll tracts — This typo of country covers the greater part of 
Vssam and practically the whole of north Burma, extending south 
vards on either side of the Irrawaddy Basin through Arakan on the 
vest and Tenassenm on the east Similar terrain is found throughout 
south China, Siam, and Indo China, except in the deltaic regions 
ormed by the great nvcrs hfalanal conditions tliroughout these 
racts resemble very closelj those already described in the Indian foot 
nils There is the same relative immunity to the disease among the 
ibonginal tribes, and the same intensity of infections among nonun 
nune immigrants, associated, as in India, with the prevalence of 
yermcious forms of falctparum malana and bladcwater fever 
The chief malaria earner of the foothill tracts is A mtmmus, whose 
phero of influence covers a belt of country stretching from the eastern 
fimalayas to Formosa A jeyponensis var carulidtcnsis, which 
reeds in similar situations, is a vector of some importance in certain 
reas A leueospkyrus, a forest species, has been incriminated as a 
amer of malaria at Digbot in eastern Assam and was found infected 
n a number of occasions dunng the recent military operations in 
lorth Burma Infections have also been recorded m A euhctfaaet 
long the Ledo Bead, and m certain other localities in north Burma 
nd Indo China 

Deltaie regions —Throughout the deltas of the great nvers, endemic 
1 , vector being 

• I the seaboards of 

« ns, depending on 

he presence or absence oi suiiubie uitreum^ i u w for the brackish 
ater breeder, A sundaicw Certain tracts are always highly malar 
)us, whilst in others epidemics occur from time to time when local 
onditions become especially favorable The coastal belt m China 
comparatively malaria free, except where the foothills approach 
[osely to the sea There are no records of A sundaicus m that 
ountry, except that relating to a single specimen captured on the 
land of Hainan 

NDASIAN ANO NiCOBAR ISLANDS, hfALATA, rillUrrl'm ISLANDS AND 

East Indian ARCiuiTLAao WiesT or nra BfoiuccAs and BAsrAR 

ANDAMAN AND NICOBAR ISLANDS 

Malaria in these islands is transmitted by A sttndaicvs, which is the 
)le vector It is therefore limited to localities in the vicinity of sa 
ater swamps, or where embankments have been constructed to pro 
ct ncQ fields from the ingress of the tides Villages withm half a 
ule from such breeding areas are invariably intensely malariou®, an 
utbreaks occur from time to time at distances as far as iVz mnes 
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’ ’ ’ ' ■'it years, 

■ . on Cal 

■ There 

)rdering 

the eastern margin of the Chilka l^Le on the coast of Orissa He 


Urban malaria — ^There is only one anophelme vector in India 


a number of other urban centres Outbreaks of malana due to its 
presence sometimes assume serious proportions even in the largest 
cities of India 

CETUIV 

Ifalana in Ceylon is confined to areas below 3,000 feet m altitude. 
Its dominant feature is the occurrence of regional epidemics at in 


The great Ceylon epidemic of 193i-55, the most disastrous m the 
recorded lustorj of the island, was responsible for 87,000 deaths in 
the space of 7 months 

Only one anophelme has been incriminated as a vector of malana 
in Ceylon, namely, A culicifacut, the same species v Inch is concerned 
m the production of regional epidemics in India But, whereas in 
northwest India such epidemics ore confined to years of cxccs■.l^c 
rainfall and flooding following a period of defectiio precipitation, 
the reverse is the case m Ceylon, where they are in\ariably associated 
With periods of drought caused by failure of the monsoon rains 
The explanation of this apparent anomaly is simple, for in both cases 
the fundamental requirements for the production of a regional cpi 
demic are fulfilled, namelj, the establishment of conditions excep 
tionally favorable for the production and longevity of the carrier 
species of Anopheles in the presence of a low degree of communal im 
munity against malaria Such wmditions are pitnluced m northwest 
India on the recession of the flood water, whereby innumerable water 
collections favorable for the breeding of A culic\fQcie$ arc created 
In Ceylon, in years of normal or escessiie rainfall, the riiers run 
full, and breeding places suitable for A cuUcifactcs are comparatively 
few In years of defectne rainfall, however, the rivers are reduced 
to sluggish streams with numerous embayments and pools along their 
course, in which this species breeds in countless numbers 
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Assam, Burma, Sourn China, Formosi, Siam, ard Indo-China 

Foothill tracts — ^This typo of country covers the greater part of 
Assam and practically the whole of north Burma, extending south 
wards on eitlier side of the Irrawaddy Basin through Arakan on the 
west and Tcnasserim on the east. Similar terrain is found throughout 
South China, Siam, and Indo China, except in the deltaic regions 
formed by the great rivers Malarial conditions throughout these 
tracts resemble very closely those already described in the Indian foot 
hills There is the same relative immunity to the disease among the 
aboriginal tnbes, and the same intensity of infections among nomm 
mune immigrants, associated, as m India, with the prevalence of 
pernicious forms of faletparum, malaria and blackwater fever 
The chief malaria earner of the foothill tracts is A irunimus, whose 


areas A leueosphyrus, a forest species, has been incnmmated as a 
earner of malaria at Digboi in eastern Assam and was found infected 
on a number of occasions dunng the recent military operations in 
north Burma Infections have also been recorded in A cuheifactes 
along the Ledo Boad, and in certain other localities in north Burma 
and Indo China 

Deltaie regions —Throughout the deltas of the great rivers, endemic 
malaria is generally slight or moderate in amount, the vector being 
one or other of the varieties of A hyreaim 

The coastal iclt — ^The incidence of malaria along the seaboards of 
Burma, Siam, and Indo China shows wide %arntions, depending on 
the presence or absence of suitable breeding places for the brackish 
water breeder, A sundaicus Certain tracts are always highly malar 
ous, whilst in others epidemics occur from time to time when local 
onditions become especially favorable TIic coastal belt in China 
is comparatively malaria free, except where the foothills apprMch 
lonely to the sea There are no records of A suridatcus in that 
ountry, except that relating to a single specimen captured on the 
sland of Hainan 

A.hDA»iAV AND Nicobar Islands, Malata, PxiiMpriOT Islands and 

East Indian ARCiiirEz^ioo West or ms Moluccas and Dajiae 


ANDAMAN AND NICOBAR ISLANDS 


Malaria m these islands is transmitted by A sandmms, which is the 
ole vector It is therefore limited to localities in the vicinity ° ® 
water swamps, or where embankments have been constructed to pr 
ect nee fields from the ingress of the tides Viliams within 
nile from such breeding areas are invariably intensely T, 

jutbreaks occur from time to time at distances as far as 
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from any brackish water Cerebral malaria and blackwater fever 
occur among nonixnmune immigrants 

UAIwVTA 

As m India, the hill tracts of ILiIaya are highly malarious but 
A maculatus takes the place of A mmttnui as the principal malaria 
earner A larhirostm has been incriminated as a vector of some 
importance in the plains in certain areas In the coastal belt malaria 
15 absent or moderate in amount wherever the mangrove forest which 
IS especially abundant on the western seaboard has been allowed to 
remain in its natural condition Where the forest has been cleared 
and the flow of the daily tides impeded by embankments, roads etc , 
tins zone may become intensely malarious A sundatcus being the 
rector 


EAST INDIAN AROIBfflXAQO 

In these islands the incidence of malaria is particularly severe in 
the coastal districts, where the principal vector is A fundaicus The 
hill tracts are often highly malarious the chief earner being A 
ma<nda(ta, whilst A minimus var ^viroslns is said to be of local 
importance m west Java The inland plains and those lying be 
tween the coastal belt and the foothills are as a rule comparatively 
healthy, but certain areas, such as ^e marshes of south Sumatra are 
malarious Here, the chief carrier is one or other of the varieties of A 
nyreanus A acomtus also plays a part in the transmission of ma 
laria in the plams, and in parts of west Java this species is considered 
to be almost as dangerous a vector as A sundaicus In Celebes a 
high natural infection rate has been recorded m A barlnrostns var 
tana 

In i. t I 


uave been recorded as infected in Borneo are A sundaicus, A maev. 
an«and4 jninmwavar favirostrrs 

PinUFFINB ISIANDS 

the Philippines has never been a problem of over 
e ming importance Its highest prevalence is among the foothills, 



IVULAIUA AS A PROBLEM FOR THE WORLD 
HEALTH ORGANIZATION 


E J pAiirAj»A, M ^ , of the Secretanat of the Interim Commtstion 
of the If orld Iledlth Organization, former Secretary of the SIdana 
Commission of the League of Nations, Geneia, Switzerland 


This Fourth International Congress on Malaria is the first in 
winch the IVHO is represented Within a few weeks the First World 
Health Assembly will meet, and I have no doubt that it will take 
aggressue action against the problem that interests us all here 

Ihe fact that the Interim Commission of the IVHO has recom 
mended to the First Health Assembly that high priority be given 
to malaria means that malaria represents an international public 
health problem But why is it an international problem! 

At first glance, malaria does not appear to have an international 
character at all, one would almost say that no other disease is so 
strictly dependent on local conditions Malaria might, m fact, almost 
be called a nationalistic, or better still, a localistio disease, because it 
takes from the country its very characteristics, as does its folklore 
But if malariology claims to 1 m a science like any other science, it 
must cover all the aspects of the problem in its field, it must collect 
all existing data, classify them, deduce Jaws and rules, and beware 
of generalizations Owing to the different epidemiological constel 
lations that malaria shows in every country, no malariology is con 
ccivable unless it embraces all malarious phenomena, in whatever 
country they occur One could imagine tint the whole science of 
venereology might have developed in a single country, but it would 
be sheer nonsense to believe tliat malariology could have been brought 
to its present state of development in a single country, be it the country 
of Laveran, the India of Ronald Ross, or the classical lands of the 
Mediterranean where malaria was already described some 24 centuries 
ago 

Granting that malaria epidemiology should be studied in all malan 
ous countries, one might object, however, that epidemiologj is only 
a part of malariology Certainly the pathology of malana does not 
show such variations in the different countries, but on the other 
hand, is not control strictly bound up with epidemiology? The his 
lory of malaria is, alas, too rich in tragic mistakes made by men who, 
although well trained and fully conversant with malana m tlieir 
own country, believed their knowledge was applicable beyond its 


borders 
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from any brackish water Cerebral malana and blackwater fever 
occur among nonimmune immigrants 

ItALAYA 

As in India, the hill tracts of Malaya are highly malarious but 
A macuXatus takes the place of A minimm as the pnncipal malana 
earner A iariirosfns has been incriminated as a vector of some 
importance in the plains m certain areas In the coastal belt, malana 
IS absent or moderate m amount wherever the mangrove forest, which 
is especially abundant on the western seaboard, has been allowed to 
remain in its natural condition "Where the forest has been cleared 
and the flow of the daily tides impeded by embankments, roads, etc., 
tins zone may become intensely malanous, A tundaicus being the 
vector 


£AST INnUK AKOmPELAGO 

In these islands the incidence of malana is particularly severe in 
the coastal distncts, where the principal vector is A ivnAaiffut Tlie 
hill tracts are often highly malarious, the chief earner being A 
maeuXatw, whilst A mimmus var fiaiiroitns is said to bo of local 
importance in west Java Tlie inland plains and those lying be 
tween the coastal belt and the foothills are as a rule comparatively 
healthy, but certain areas, such as the marshes of south Sumatra are 
malanous Here, the chief earner is one or other of the varieties of A 
hyn ' 

lari 
to b 

high natural infection rate lias been recorded in A barbirostns var 
tana 

In Borneo, the forest species A leueojphyrxu lias recently been in 
criminated as the principal vector It seems possible tliat this species, 
which, as noted, has been found mfected in a number of localities 
m eastern Assam and north Burma, may prove to be of greater im 
portance m the transmission of malaria in other parts of the onental 
region than has hitherto been suspected It has a marked preference 
for human blood, but since it does not remain m human dwellings 
after feeding, its presence is easilj ovcrlookwl Other epecies which 
have been recorded as infected m Borneo are A svtuiaiaa, A meat 
latuiand.4 nunemui var fiauroatna 

nnuppiKT isn.aM» 

Slalaria in the Philippines has never been a problem of over 
whelming importance Its Iiighest prevalence is among the foothills, 
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girds the typical, self supporting, runl communities, what could the 
conference recommend, except extending the free distribution of cm 
choni products, enlisting the aid of the people in minor control 
methods, and exploring cheaper methods of control which use time 
more than money? It then required a great dose of optimism to be 
heie that malaria could thus reduced But what else could they 
have done? 

Today, the outlook is entirely changed We cannot state that 
i-esidual spray mg will stop malaria in all countries, but we do know 
that, for the time being, this aim has been achieved m some Tlie 
law stated above has been broken it docs not cost any more now to 
protect a hundred people in a village than a hundred people in a 
town Tlie aid offered by the yieople of the villages, to which the 
Bandoeng conference alluded, can more easily be enlisted for residual 
spraying than for naturalistic measures, becatieo tlio people realize 
the immediate benefits of spraying If, as it seems, methods are 


morbidity, but also, m regard to agricultural countries, of increasing 
the world’s food supply We know that some Governments have 
already been able to set up a plan bf control, or even of eradjcation 
with the available modern methods Others will need help, and, if they 
request it, the WHO should be able to grant it 
The assistance to goiernments can, of course, assume different 
forms Even stimulation and coordination of reecarcli and the dif 
fusion of information are means of indirect assistance, but a more 
direct cooperation with governments could probably be carried out 
by other mctliods which will be chosen according to needs There 
are countries where the Public Health Service is already well or 
ganizod, and where there i'? already a will to control malaria, m 
these cases the need might consist in reorganization of the malana 
service, or in a careful survey of the malaria situation and the drafting 
of a rational plan of control It would then be sufficient to lend to the 
' r the appropriate time Else 
raining some malanologists or 
research or of control Tins 
might be met either by granting feUowslnps abroad or by lending 
experts to carry out the training, for instance, in imago or larva 


control, to the country requesting it 

But there are countries where malana is a serious problem, count 
which are not yet technically organized to cirry out a large sea « 
program of control, or which are not convinced that malaria can 
controlled m their particular circumstonces, within their 
possibilities The best means to lielp would be to send a team w i , 
after making the necessary survey, could carry out control in a 
lected area of the country This team sliould be able to show t 
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portation by aircraft, less easy by ships, and particularly by small 


in malaria control: that of protecting the countnes 
which, thanks to residual spraying, have succeeded in eliminating 

■ ts 

h 

■ ' ' • J at 

loinfected, but the chances arc, particularly where the transmission 
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up some international regulation making it impossible for infectea 
mosquitoes to be imported, as well as for potentially infective patients 
- . ’ foV^n to 
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which were of particular interest to it, they ollerea buggebiiuii^. - 
criticism May I profit by the hospitality of this Congress to ask you 
to follow this tradition? 

Apstbact or Discussion’ 

Dr L W Hackext. I think all of us would like to see the IVorld 
Health Organization undertake coordination of many of^ese 
efforts and problems which Dr Pampanatas just referred to How- 
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mortality from insect borne diseases other than malaria The purpose 
of the teams should be exactly that of giving a demonstration show 
mg ( 1 ) how malaria can be controlled, (2) the cost of such control, 
and (3) what public health improvements and economic benefits 
would ensue We do hope that malaria will one day be eradicated 
from uie world, even if that means a deliberate hara kin for malari 
olo^ The problem for the WHO will not be to carry out this 
eradiMtion, nor even to control malana all over the world but it 
^Ul be to rouse public opinion and governments and to let them follow 
work once this has been proved possible and successful 
this yiproach, of course, is not new Outstanding malanologists 
are endeavored to assess the economic damages caused by malaria 
rf, on fewer occasions, to calculate the economic advantages of 
Tir 1 At the Amsterdam Congress, the chairman of the 

^aiaria Commission of the I<eague of Nations stated that such in 
Rjgations were going to be taken wp by the Commission How 
IS® j somehow not dramatic enough to rouse public opin 
on Today, we are m a better situation Besidual spraying alone 
• *^®diate effects on house haunting insects (mucli more, of 
urM, than by its effect on malana transmission), so impresses 
I^mar opuuon that the people thein«clTes demand it ogam At 
3 stage, if reliable figures can be produced on the economic itnph 
results of malana control, public opinion will support 
evidence, and govemincnts will have to maintam and ex 
hou campaign On the other hand, thanks to the popularity of 
methods, governments may find a way of reducing 
Band enlisting the aid of the people This aid, suggested by the 

ef a natui 
ef house 
'^'HOlnt 
the lab 
instances 
ence they 

^as another public health measure that could sell so well as residual 
graying 

indicated two mam aspects that the malaria problem 
hat m 7 ^ fhe 1VHO indirect and direct aid to Governments to com 
to con^ another aspect, not bilateral, but multilateral, 

of mnU international protection against the introduction 

riA vectors Inrge scale anopheles eradication campaigns 
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program I tried to develop tho program along the lines of the sug 
gestions offered 

It has been a matter of considerable regret to me that ne did not 
have more time at our dieposal and had aery little opportunity to 
accept papers that Tvero proffered for presentation e have made 
uso of such proffered contributions insofar ns space permitted 

In 1938, during mj presidency of tho American Society of Tropi 
cal Medicine, in my presidential address I discus«ed malaria m retro 
spcct and prospect. During that address I expressed the opinion 
that the control of malaria, ns obsened up to that time, had probably 
progressed about ns far as might be expected from our then available 
repertoire, and that further progress would be dependent upon the 
attainment of new a len points That was also tho year of the last 
Congresses. Now in tho interval, although tho world has passed 
through horrible travail, I think that tho type of papers presented at 
tho present program shows that new viewpoints have been attained 
Vt ho m Amsterdam m 1938 would ever have thought that we would 
’ '' t a ‘series of papers discuss 

TTo have not had a paper 
ged the unique properties 
of DDT, tlie substance that has been known to chemists for very 
nearly half a century but whose application in this manner was only 
realized at a comparatively recent date? 

I think that we arc at the point when new horizons in the control 
of malaria are opening And without permitting ourselves to bo 
deluded into great optimism, w© may all live to see the point where 
malaria either vanishes or becomes insignificant os a public health 
problem 

To me, the most pleasant phase of tlie Congress has been the oppor 
tunity to greet old friends and acquaintances, to renew these pleasant 
contacts and to make others. In this, I find personally the richest 
aspect of the meeting 

(The meeting was adjourned at ISiJO p m ) 
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ever, with regard to the continmng nse of DDT forever, which he 
seems to think might be an impossible task to impose upon humanity, 
I would like to suggest that just as the farmer has to protect his crops 
every year and forever by insecticide sprays, it may well be that we 
shall have to protect our people by the use of DDT or some better 
insecticide that may bo m the offing We shall have to look forward 
to continuous use of this because I don’t believe we are going to 


antimalarial agent only but probably a general pubhc health measure 
Dr L J CirwATT (Nigeria) I should like Dr Pampana to know 
what I personally, being a representative of the hyperendemic malaria 
region, feel about his admirable paper, which condenses so beautifully 
the present position of the World Health Organization ns far as global 
walaria control is concerned I should like at the game time to dispel 
the feeling which was expressed in a very fnendJy way to me by 
some of our colleagues, that the hyperendemic malanologists, if I 
may call them so, have developed a defeatist attitude toward malana 
coi trol in hyperendemic areas I should like to assure my colleagues, 
and Dr Pampana in particular, that we are only conscious of 
the very great difficulties of our problem, financial and technical, and 
tile lack of definite knowledge of hjperendemic malaria in Africa 
Complete lack of vital statistics in central Africa is another difficulty 

CONCtTJDttO RcJIARES OF THE ClIADOIAK A3JT> SeCRETABT 
Dt Col II K Anun (Pakistan), chairman I would like to express 
the feeling of everyone who has attended this session by pointing out 
much we owe to Dr Mark F Boyd, the convener for section V 


Thank you, Colonel 

■•uiui, lor your very much appreciated remarks 

tjom® _ -r f » 

convei 

gresse 

aidtl 

sugge 

I wi'h to express my deep 
ho trouble to offer mo their 
^ 1 il in the preparation of the 



